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1.0  Introduction 

Since  the  results  of  contaminant  analysis  are  to  be  compared  to  site  condition 
standards  in  the  Soil,  Ground  Water  and  Sediment  Standards,  it  is  essential  that 
well  documented,validated  and  consistently  applied  analytical  methods  be  utilized 
and  that  appropriate  quality  assurance  and  quality  control  procedures  be  carried 
out. 

Analylical  methods  and  QC  protocols  set  out  in  this  document,  are  based  on 
recognized  standard  setting  organizations  {e.g.  the  Ontario  Ministry  of  the 
Environment  (MOE),  United  States  Environmental  Protection  Agency,  (USEPA). 
and  American  Society  for  Testing  and  Materials,  (ASTM)}.  If  alternate  MOE 
approved  methods  are  used,  these  must  meet  Reporting  Detection  Limits, 
(RDL's),  as  detailed  in  section  9.0  of  this  document,  which  is  headed.  Sampling 
and  Analysis  Summary  Information,  and  must  meet  performance  criteria,  as 
stated. 

The  information  presented  in  this  document  must  be  utilized  to  ensure  that  the 
data  resulting  from  laboratory  analyses  are  of  sufficient  quality  upon  which  to 
base  decisions  required  to  complete  a  Record  of  Site  Condition  (RSC). 

2.0  Laboratory  Quality  Management 

The  quality  of  data,  resulting  from  laboratory  analyses,  depends  upon  , 
documentation  and  adherence  to,  policies  and  procedures,  for  sampling,  sample 
transportation,  sample  storage,  analysis  and  reporting.  There  are  potential  errors 
associated  with  each  step.  The  role  of  quality  management  is  to  identify,  measure 
and  minimize  these  errors.  Laboratories  must  have  available  evidence  that  the 
standard  of  the  analysis  provided  ensures  that  the  data  quality  will  meet  the 
requirements  of  this  Regulation  and  Ministry  Standards. 

It  is  recommended  that,  in  addition,  the  laboratory  adopt  a  program  such  as  the 
Quality  Management  Protocol  set  out  in  the  Ontario  Ministry  of  the  Environment 
Publication  "Protocol  for  the  Sampling  and  Analysis  of  Industrial/Municipal 
Wastewater."  (MOEE,  1994a).  This  document  describes  protocols  for  sampling 
and  analysis  of  wastewater.  However,  the  concepts/principles  set  out  in  the 
Protocol  document  can  be  applied  to  media  that  are  addressed  in  the  Soil.  Ground 
Water  and  Sediment  Standards. 

All  laboratories  participating  in  the  analysis  of  contaminants  addressed  in  the  Soil, 
Ground  Water  and  Sediment  Standards,  Ministry  policies  or  requirements  must 
follow  the  analytical  procedures  set  out  in  section  47  of  the  Regulation. 
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3.0  Quality  Control  and  Quality  Assurance 

Based  on  a  good  Quality  Management  System,  Laboratories  must  develop  and 
document  where  applicable: 

1 .  analytical  recovery  data,  such  as  average  recovery,  range,  and  relative 
standard  deviation  for  each  parameter  analyzed; 

2.  data  related  to  method  performance,  such  as  control  limits  for 
calibration  standards,  standardization,  duplicates,  surrogate  recovery, 
and  recovery  of  all  the  parameters  in  a  group/scan; 

The  following  tables  are  examples  of  some  of  the  data  that  should  be  documented: 


Example 


Contaminant 

Reco\  er>  Range 
CRIvi  (%) 

A\  erage  Recover> 
CRM  {%) 

Surrogate  Recover) 
(%) 

Between  Run  Precision 
(%  RSD) 

Naphthalene 

66-81 

73 

25-150 

20 

Phenanthrene 

82-90 

86 

25-  150 

4.3 

Example  2 


Contaminant 

Calibration  (# 
of  points) 

Linearity 
Limit  (mg/L) 

Control  Standard 
Check  Level  (mg/L) 

Control  Standard  Check 
Precision  (%RSD) 

Method  Blank 
Range  (mg/L) 

Chromium 

4  point 

10 

2.191 

2.0 

-0.03- +  0.03 

Lead 

5  point 

20 

13.277 

2.5 

-0.12-  +  0.13 

Calculation  of  Precision  and  Accuracy  Estimates: 

Accuracy/Trueness,  (bias):  Analyze  reagent  blank  and  reference  material  using 
candidate  method.  (  10  repeats  );  subtract  mean  reagent  blank  value  from  mean 
analyte  value  for  reference  material;  compare  with  true  or  accepted  true  values  for 
reference  material,  t-test. 

Precision:  analyze  standards  and  reference  materials,  or  fortified  sample  blanks 
or  duplicate  samples  at  various  concentrations  across  working  range,  (10  repeats); 
determine  standard  deviation  or  the  standard  deviation  of  the  difference  of 
duplicates  at  each  concentration. 


The  following  are  recommended  Quality  Procedures  that  should  be  included 
as  part  of  a  laboratory's  methodology: 

A  detailed  sample  pre-treatment/preparation,  clean-up  (if  required),  instrumental 
measurement  method,  and  data  reporting  procedure. 

3.1   Pre-service  QC  must  include  the  following  where  applicable; 

labware  and  reagent  blanks; 

•      instrument  set-up  standard; 
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•  reference  standard  to  validate  in-house  standards: 

•  certified  reference  material  to  validate  method  recoverj".  or  spiked 
matrix  if  no  CRM  is  available; 

•  instrument  detection  limits  (IDLs)  and  detector  linearity  curves 
(minimum  of  3  point  calibration); 

3.2  In-service  QC  must  include  the  following  where  applicable: 

baseline  drift  blanks; 

standards; 
instrument  checks; 

3.3  Run  qualit>  QC  and  QA  must  include  the  following  where  applicable: 

method  blanks: 

in-house  matrix  check  material; 

duplicates  (minimum  of  one  set  per  run  of  30  samples); 

For  the  purpose  of  this  protocol,  a  duplicate  sample  is  defined  as  a 
second  aliquot  from  the  same  sample  container; 

surrogates  (added  prior  to  organic  extraction): 

The  surrogates  should  be  selected  to  cover  the  whole  range  of  the 
particular  scan.  It  is  recommended  to  use  a  minimum  of  three 
surrogates  per  organic  type  scan; 

spiked  samples 


4.0  Protocol  for  Accepting  Analytical  Results 

In  determining  the  acceptability  of  laboratory  data,  owners  and  qualified  persons 
should  have  regard  to  the  following  considerations: 

the  method  performance  criteria  as  outlined  in  Section  9.0  have  been 
met  or  exceeded; 

•  the  results  of  all  laboratory  QC  samples  that  are  applicable  to  the 
matrix  and  contaminant  groups  of  interest  (method  blank,  duplicate, 
spiked  blank,  spiked  sample)  are  within  the  statistically  determined 
control  limits. 

•  the  laborator\  anah  st  is  expected  to  respond  to  any  QC  results  which 
e.xceed  the  control  limits. 

recoveries  of  all  surrogates  (organic  anaKses)  where  applicable  are 
acceptable; 
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5.0  Reporting  of  Data 

Each  laboratory  performing  data  analysis  must  have  available  on  request 
precision,  uncertainty  and  accuracy  estimates  associated  with  the  reported  results. 

Accuracy  estimates  can  be  determined  through  periodic  analysis  of  standard  or 
certified  reference  materials  as  available  for  each  contaminant  group  selected  at 
appropriate  concentrations. 

The  anahlical  data  is  to  be  reported  without  correction,  unless  correction  is 
clearJN  identified  and  described.  Soil  and  Sediment  data  are  to  be  reported  on  a 
dr>'  weight  basis. 

Where  samples  have  been  anal\-zed  "as  is"  (  without  an>  treatment,  e.g.  dr>ing,  of 
the  sample  prior  to  anahsis  ),the  moisture  content  must  be  calculated  and  applied 
to  the  result.  This  should  be  noted  in  the  report. 

Data  that  does  not  meet  the  available  Performance  Criteria  outlined  in  Appendi.x 
A  for  each  anahtical  test  group  should  be  reported  only  if  there  is  insufficient 
sample  for  repeat  analysis  and  justification  can  be  given  for  inability  to  meet  these 
criteria. 

Where  a  maximum  of  10  %  of  the  components  of  a  scan  exceeds  control  limits.  ( 
excluding  zero  percent  recoveries  ).  the  scan  can  still  be  considered  as  valid 
providing  these  are  flagged  and  justification  provided. 

6.0  Criteria  for  Reporting  of  Data 

6.1  Reporting  Detection  Limits  (RDLs)  for  Soil  and  Sediment 

Reporting  Detection  Limits  have  been  set  at  1/10  of  the  maximum 
permissible  standard  for  the  contaminants  set  out  in  the  Soil.  Ground 
Water,  and  Sediment  Standard  or  the  Ministry  Laborator>'  Method 
Detection  Limit.  (MDL).  (as  calculated  in  7.0  and  8.0)  whichever  is 
higher. 

For  certain  parameters,  noted  in  Appendix  B,  the  RDL  (  based  on  the 
MDL  listed  in  the  reference  method  )  value  is  higher  than  the 
Standard  value.  Where  the  RDL  is  higher  than  the  Standard, 
analytical  laboratories  are  required  to  use  more  sensitive  techniques 
to  achieve  an  RDL  that  is  lower  than  the  Standard  value. 

Where  no  RDL  value  is  provided  laboratories  are  expected  to  achieve 
an  MDL  value  less  than  the  Standard  provided. 

6.2  Reporting  Detection  Limits  (RDLs)  for  Potable  Water 

The  following  criteria  for  the  reporting  of  RDL's  have  been  derived  from 
the  Drinking  Water  Protection  Regulation  and  must  be  applied  to  the 
anaKsis  of  Potable  Water. 
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1.  Laboratories  must  achieve  Method  Detection  Limits  (MDL's)  less  than 
or  equal  to  the  RDL  values. 

2.  Laboratories  that  achieve  MDL's  less  than  RDL's  must  report  results 
below  RDL  values. 

3.  Reporting  units  will  be  in  |ig/L  except  for  dioxins/flirans  reporting 
units,  which  will  be  in  (pg/L),  and  some  inorganic  parameters  which 
will  be  in  mg/L. 

4.  Achieving  RDL  values,  as  outlined  in  Appendix  B,  requires  the 
following: 

■     the  capability  and  appropriate  use  of  modem  technology; 

good  laboratory  practices  (GLP); 

statistically  sound  detection  limit  calculations  as  outlined  in 
Sections  7  and  8  of  this  document; 

Basis  of  given  RDL  values: 

1 .  RDL  values  for  a  number  of  contaminants  are  set  at  a  percentage 
between  10%  and  50%  of  the  Drinking  Water  Standards,  or  the  MDL 
of  the  MOE-LSB  method. 

2.  For  certain  contaminants  the  RDL  has  been  determined  by  the 
Standard  value  due  to  an  effects  based  number  being  below  the  RDL. 

3.  Contaminants  which  are  not  health-related  have  RDL  values  set  at 
50%  of  the  Drinking  Water  Standards  (based  on  non-health  related 
criteria  such  as  aesthetics). 

4.  Where  no  RDL  has  been  specified  the  laborator>  must  report  the 
analytical  resuk  and  where  applicable,  the  appropriate  detection  limit 
qualifier  e.g.  <MDL. 

Data  must  be  reported  below  the  RDL  value  according  to  individual  laboratory 
MDL's  and  where  applicable,  with  the  appropriate  detection  limit  qualifier  e.g. 
<MDL. 

Where  no  RDL  value  is  provided  laboratories  are  expected  to  achieve  an 
MDL  value  less  than  the  Standard  provided. 

The  following  table  shows  how  examples  of  volatile  organic  contaminants  would 
be  reported  the  laboratory  for  a  single  sample  analysis: 
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Volatile  Organic  Compounds  Results:  Sample  No.  1 


Contaminant 

Units 

Result 

\alue  Qualifier 

RDL 

Benzene 

^ig  L 

0.2 

0.5 

Carbon  tetrachloride 

UgL 

0.2 

<MDL 

0.5 

Trichioroeth\  Icne 

Hg  L 

6 

s 

Xylene  (total) 

^igL 

20 

150 

In  this  example,  benzene  is  reported  at  a  level  below  the  RDL  value  but  apparentl)  above  the 
MDL,  while  carbon  tetrachloride  is  reported  at  the  MDL  with  the  appropriate  \alue  qualifier. 

7.0  Procedure  for  MDL  Determination 

Take  a  minimum  of  eight  aliquots  of  the  sample  to  be  used  to  calculate  the 
method  detection  limit  and  process  each  through  the  entire  anahtical  method. 

If  a  blank  measurement  is  required  to  calculate  the  measured  level  of 
Contaminant,  obtain  a  separate  blank  measurement  for  each  sample  aliquot 
analyzed. 

Calculate  a  result  (\)  for  each  sample  blank  pair. 

Calculate  the  standard  deviation  (S)  of  the  replicate  measurements  as  follows: 


s  =  V[- 


I(x  -x-y 
1 


(n-l) 


where: 

X,  =       the  anahtical  results  in  the  final  method  reporting  units  for  the  eight 
replicate  aliquots  (i  =  1  to  8) 

.\~  =      the  average  of  the  eight  replicate  measurements 

An  alternative  is  to  use  previously  determined  within  run  replicate  analysis 
data  and  calculate  the  standard  deviation  (S)  of  the  replicate  measurements 
as  follows.  This  is  suggested  for  Soil  samples. 


S  =  ^[- 


I(x      -  X   )   ^ 
1        2   i 


(2n) 


where:  Xi,  X2  =  the  two  replicate  results  for  each  of  the  n  replicate  pairs  (minimum 
n  =  40). 


Compute  the  MDL  as  follows:  MDL  =  /'(n-i.a  =ooi  )S 

where: 
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t(  n-1,  a  =0  01  )  is  the  Student's  value  appropriate  for  a  99%  confidence  level  given 
the  degrees  of  freedom  n-1. 

S  =       the  standard  deviation  as  determined  above. 

Tables  of  Student's  t  \alues  at  the  99  Percent  Confidence  Level 


Number  of  Replicates 

Degree  of  Freedom  (n-1) 

t(n-l) 

7 

6 

3.143 

8 

7 

2.998 

9 

8 

2.897 

10 

9 

2.821 

11 

10 

2.764 

16 

15 

2.603 

21 

20 

2.528 

26 

25 

2.485 

31 

30 

2.457 

s 

00 

2.369 

Anahlical  Methods.  QA  and  QC 


8.0  Determination  of  MDL  for  Chlorinated  Dioxins  and  Furans  in  Drinking  Water 


MDL  by  root-sum-square  method  =  6  pg/L  (PPQ) 
CALCULATION  OF  MDL: 


CONGENER 

1-TEF' 

MDL^ 

MDL  xTEF 

(MDLxTEF)- 

2378  TCDF 

0.1 

8.9 

0.89 

0.7921 

12378PCDF 

0.05 

9.3 

0.465 

0.216225 

23478PCDF 

0.5 

7.8 

3.9 

15.21 

123478  HxCDF 

0.1 

8.5 

0.85 

0.7225 

123678  HxCDF 

0.1 

7.2 

0.72 

0.5184 

234678  H.xCDF 

0.1 

8.6 

0.86 

0.7396 

123789  HxCDF 

0.1 

8.6 

0.86 

0.7396 

1234678  HpCDF 

0.01 

12 

0.12 

0.0144 

1234789  HpCDF 

0.01 

8.4 

0.084 

0.007056 

OCDF 

O.OOI 

15 

0.015 
0 

0.000225 
0 

2378  TCDD 

1 

1.8 

1.8 

3.24 

12378  PCDD 

0.5 

5.7 

2.85 

8.1225 

123478  HxCDD 

0.1 

3.7 

0.37 

0.1369 

123678  HxCDD 

0.1 

6.2 

0.62 

0.3844 

123789  HxCDD 

0.1 

23 

2.3 

5.29 

123789  HpCDD 

0.01 

9.5 

0.095 

0.009025 

OCDD 

0.001 

46 

0.046 

0.002116 

36.15      (Sum  of 

squares) 

Drinking  Water  MDL  =         6.01    (SQRT  -  sum  of  squares) 

The  MDL  is  calculated  by  the  same  procedure  used  to  calculate  the  MISA  DL  and 
regulatory  limit. 

The  MDL  for  each  of  the  17  "toxic  congeners"  is  determined  from  8  spiked 
samples.  The  standard  deviation  of  the  mean  is  multiplied  b\  student  t  value  (3  if 
8  samples  are  analysed). 

The  MDL  for  each  of  the  17  congeners  is  multiplied  by  its  toxic  equivalent  factor 
(TEF)  to  convert  its  value  to  equivalents  of  2,3,7,8-TCDD. 

These  values  are  then  squared  and  summed.  The  square  root  of  the  sum  of 
squares  is  the  MDL  \alue  for  the  2.3,7,8- TCDD  Toxic  Equivalent  Quantit)  (TEQ) 


10 
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^  I-TEF  -  International  Toxic  Equivalent  Factor 

''  MDL-  Method  Detection  Limit  for  each  individual  congener 

9.0  Sampling  and  Analysis  Summary  Information 

Appendix  A  Sampling  and  Analysis  Summary  Information  contains  technologies  that  are 
deemed  acceptable  by  the  Ministry  for  analysis  of  the  test  groups  specified.  These 
technologies  include  both  recommended  and  alternate  technologies  as  described  below. 
Other  technologies  can  be  used  in  accordance  with  section  47  of  the  Regulation. 

9.1  Recommended  Technologies: 

Recommended  technologies  are  technologies  currently  in  use  at  the  Ministry  - 
Laboratory  Services  Branch,  (LSB),  and  are  outlined  in  the  Sampling  and 
Analysis  Summary  Information,  in  Appendix  A,  along  with  Performance  Criteria 
and  method  codes. 

9.2  Alternate  Technologies: 

"Alternate"  technologies  are  technologies  in  use  in  other  jurisdictions  that  the 
Ministry  considers  as  equivalent  to  the  "  recommended  "  technology.  These  are 
included  in  Appendix  A.  Data  indicating  conformance  with  the  given 
Performance  Criteria  must  be  available,  when  using  these  technologies. 

9.3  Other  /  New  Technologies: 

Other  /  New  technologies  incorporate  any  technology  or  method  not  included 
under  "  recommended  ",  or  "alternate".  These  technologies  must  be  submitted  to 
the  Ministry  in  accordance  with  section  47  of  the  Regulation.  These  technologies 
must  meet  or  exceed  the  Performance  Criteria  given  in  the  summaries  in 
Appendix  A. 


U 
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APPENDIX  A:  Sampling  and  Analysis  Summary  Information 


ANALYTICAL  TEST  GROUP:      Arsenic,  Selenium,  Antimony 


Matrix: 
Contaminants: 


Soil,  Sediment 

Arsenic,  Selenium,  Antimony 


SAMPLING: 


Container: 

Sample  Volume: 
Field  QC  Samples: 
Preservation: 

Sample  Storage: 
Precautions/Notes: 


PET  -  Polyethylene  terephthalate.  Teflon    ,  polypropylene, 
polyethylene,  polystyrene  or  glass  containers  with  plastic  lids. 
Contact  with  metal  foil  is  not  recommended. 

Equivalent  of  5  g  dried 

Duplicate  samples 

No  preservatives  added.  Sample  must  be  dried  at  </=  40°  C  to 
constant  weight. 

Maximum  Storage  Time:  indefinite  when  dried. 

If  boron  analysis  is  required,  glass  containers  must  not  be  used  due  to 
the  potential  for  sample  contamination. 


ANALYSIS: 


Method  Principle:        A  0.06g  portion  of  previously  dried,  ground,  (  <. 355mm),  sample  is 
extracted  with  a  heated,  strong,  mixed  acid  solution,  and  analyzed 
using  a  spectrometric  technique. 


Note:  sample  size  should  be  appropriate  for  the  method. 


Sample  Preparation: 

Recommended: 

Alternate: 

Instrumental  Analysis: 


Concentrated  Nitric  /  Sulphuric  /  Perchloric  Acid  Mixture, 
heated  overnight 

Concentrated  Nitric  /  Hydrochloric  /  Peroxide  acid  Mixture  as 
per  EPA  method  3050B 
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Recommended: 
Alternate: 


Laboratory  QC  Samples: 
Perfonnance  Criteria: 


Flameless  AAS,  (HYD-FAAS) 

ICP-MS, 

GFAAS:  EPA  method  7060A  for  Arsenic  ;  EPA  method  7041 
for  Antimony;  EPA  method  7740  for  Selenium; 

HYD-FAAS:  EPA  method  7062  for  Arsenic  and 
Antimony;  EPA  method  7742  for  Selenium; 

Blanks,  Replicates,  In-House  Control  /  CRM. 


Contaminant 

RDL 

M  g/g 

Recovery  Range  (CRM) 
(%) 

— 1 
Precision  (Between-Run) 
Control  Range  (%) 

Arsenic 

2.0 

80-  120 

±20 

Selenium 

1.0 

80-  120 

±20 

Antimony 

1.3 

70-  130 

±20 

Calculation  of  Performance  Criteria: 

MDL:  See  section  7.0 

Accuracy:        Based  on  certified  value  of  CRM  such  as  NIST  2709  or  SSI, 
(available  from  SCP). 

Precision:  Based  on  in-house  soil  control  or  CRM,  determined  at  >10MDL. 
Data  Reporting: 

RDL;  See  section  6.0 

Method  Reference:  MOE  -  E3245 


13 


Analytical  Methods.  QA  and  QC 


ANALYTICAL  TEST  GROUP:      Boron  -  Hot  Water  Extract 


Matrix: 
Contaminants: 


Soil,  Sediment 
Boron 


SAMPLING: 


Container: 

Sample  Volume: 
Field  QC  Samples: 
Preservation: 

Sample  Storage: 
Precautions/Notes: 


PET  -  Polyethylene  terephthalate.  Teflon   ',  polypropylene, 
polyethylene,  polystyrene  or  glass  containers  with  plastic  lids. 
Contact  with  metal  foil  is  not  recommended. 

Equivalent  of  25  g  dried 

Duplicate  samples 

No  preservatives  added.  Sample  must  be  dried  at  </=  40°  C  to 
constant  weight. 

Maximum  Storage  Time:  indefinite  when  dried 

If  boron  analysis  is  required,  glass  containers  must  not  be  used  due  to 
the  potential  for  sample  contamination. 


ANALYSIS: 


Method  Principle: 

Sample  Preparation: 

Recommended: 

Alternate: 
Instrumental  Analysis: 

Recommended: 

Alternate: 
Laboratory  QC  Samples: 


A  25g  portion  of  previously  dried,  ground  (<  2  mm),  sample  is 
extracted  with  Calcium  Chloride  and  analyzed  using  a  spectrometric 
technique.  Note:  Calcium  Chloride  is  used  to  ensure  a  clear  filtrate. 


Extraction  with  50  mL  of  0.0 1 M  Calcium  Chloride,  followed 
by  5  minutes  of  boiling,  cooling,  and  filtration. 


ICP 

DCP;  ICP-AES;  ICP-MS; 

Blanks,  Replicates,  In-House  Control  /CRM. 


14 


Analytical  Methods.  QA  and  QC 


Performance  Criteria: 


Contaminant 

RDL  M  g/g 

Recovery  Range  (CRM)  (%) 

Precision  (Between-Run)  RSD  (%) 

Boron 

0.15 

N/A 

±20 

Calculation  of  Performance  Criteria: 

MDL:  see  section  7.0 

Precision:         Based  on  in-house  control,  determined  at  ±  lOMDL. 
Data  Reporting: 

RDL:  See  section  6.0 

Method  Reference:      MOE  -  E3073,  E3062 
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Analuical  Methods.  QA  and  QC 


ANALYTICAL  TEST  GROUP:      Water  Extractable  Chloride 


Matrix: 
Contaminants: 


Soil,  Sediment 
Chloride 


SAMPLING: 


Container: 

Sample  Volume: 
Field  QC  Samples: 
Preservation: 

Sample  Storage: 
Precautions/Notes: 


PET  -  Polyethylene  terephthalate.  Teflon    .  pol>prop\iene, 
polyethylene, polystyrene  or  glass  containers  with  plastic  lids.  Contact 
with  metal  foil  is  not  recommended. 

Equivalent  of  3  g  dried 

Duplicate  samples 

No  preservatives  added.  Sample  must  be  dried  at  </=  40°  C  to 
constant  weight. 

Maximum  Storage  Time:  indefinite  when  dried 

If  boron  analysis  is  required,  glass  containers  must  not  be  used  due  to 
the  potential  for  sample  contamination. 


ANALYSIS: 


Method  Principle: 


A  portion  of  previously  dried,  ground,  (  <  0.355mm  ),  sample  is 
extracted  with  Distilled  Water  by  shaking,  then  filtered  and  analyzed 
using  ion  chromatography 


Sample  Preparation: 

Recommended: 

Alternate: 

Instrumental  Analysis: 
Recommended: 
Alternate: 

Laboratory  QC  Samples: 


Extraction  of  3  g  with  30  mL  of  Distilled  Water,  by  shaking 
for  30  minutes,  followed  by  filtration  (0.45  mm). 

The  amount  of  sample  extracted  can  be  different  as  long  as  it 
is  kept  consistent  and  taken  into  account  in  calculations. 


Ion  Chromatography 
Colourimetry;  IC  based  on  SM4I 10; 
Blanks,  Replicates,  In-House  Control  /  CRM 
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Anal\tical  Methods.  QA  and  QC 


Performance  Criteria: 

Contaminant 

RDL  M  g/g 

Recover>'  Range  (CRM)  (%) 

Precision  (Between-Run) 
Control  Range  (  %) 

Chloride 

2.5 

N/A 

±  10 

Calculation  of  Performance  Criteria: 

MDL:  See  section  7.0. 

Precision:  Based  on  in-house  soil  control,  determined  at  >10MDL. 

Data  Reporting: 

RDL:  See  section  6.0.  No  value  given  for  Criteria. 

Method  Reference:  MOE-E3013 
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Anal>tical  Methods.  QA  and  QC 


ANALYTICAL  TEST  GROUP:      Cvanide 


Matrix: 
Contaminants: 


Soil,  Sediment 
Cyanide 


SAMPLING: 


Container: 

Sample  Volume 
Field  QC  Samples: 
Preservation: 
Sample  Storage: 
Precautions/Notes: 


PET  -  Polyethylene  terephthalate.  Teflon  ®,  poh  propylene. 
poKeth)  lene.  pol\st\rene  or  glass  containers  w  ith  plastic  lids. 
Contact  \\  ith  metal  foil  is  not  recommended. 

5  g  as  is.  (not  dried) 

Duplicate  samples 

No  preservatives  added. 

Refrigerate 

If  boron  analysis  is  required,  glass  containers  must  not  be  used  due  to 
the  potential  for  sample  contamination. 


ANALYSIS: 


Method  Principle:        A  portion  of  sample  is  extracted  with  Sodium  H>droxide  by  shaking 
and  anahzed  colourimetricallv 


Sample  Preparation: 

Recommended: 


Alternate: 
Instrumental  .Analysis: 
Recommended: 

Alternate: 


Extraction  of  5  g  with  50  mL  of  Sodium  Hydroxide  Solution, 

b>  shaking  for  6  to  8  hours,  followed  b>  centrifuging  and 

decanting; 

Note:  Sodium  Hydroxide  must  be  used  to  ensure  proper  pH 

is  maintained; 


Automated  chloramine-T.  barbituric  acid-isonicotinic  acid 
colourimetry. 

Automated  pyridine-barbituric  acid.  -p\ridine-p>razolone 
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Anal>tical  Methods.  QA  and  QC 


Laboratory  QC  Samples: 
Performance  Criteria: 


colourimetry. 

Tartaric  acid  reflux  /  distillation  followed  by  reaction  with 
chloramine-T.  barbituric  acid  and  isonicotinic  acid,  and 
colourimetric  analysis. 

Blanks,  Replicates,  In-House  Control  /  CRM. 


Contaminant 

RDL  M  g/g 

Recover}'  Range  (CRM) 
(%) 

Precision  (Between-Run) 
Range  Control  (  %) 

Cyanide 

10 

90-110 

±  15 

Calculation  of  Performance  Criteria: 


MDL: 
Accuracy: 

Precision: 
Data  Reporting: 

RDL: 
Method  Reference: 


See  section  7.0 

Based  on  certified  value  of  CRM  such  as  ERA  priority 
PolkUnT^*^^  Inorganic  Soils 

Based  on  in-house  control  or  CRM  determined  at  >10MDL. 

Wet  sample  results  are  reported  as  |Jg/g  wet  and  the  moisture 
content  is  reported. 

See  section  6.0 

MOE-E3015 
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Anal>tical  Methods.  QA  and  QC 


ANALYTICAL  TEST  GROUP:      Mercury 


Matrix: 
Contaminants: 


Soil,  Sediment 
Mercury 


SAMPLING: 


Container: 

Sample  Volume: 
Field  QC  Samples: 
Preservation: 

Sample  Storage: 
Precautions/Notes: 


PET  -  Polyethylene  terephthaiate.  Teflon  ®  pol>prop> lene. 
poKethylene.  pol\st\rene  or  glass  containers  with  plastic  lids. 
Contact  with  metal  foil  is  not  recommended. 

Equivalent  of  5  g  dried 

Duplicate  samples 

No  preservatives  added.  Sample  must  be  dried  at  </=  40°  C  to 
constant  weight. 

Maximum  Storage  Time:  indefinite  when  dried. 

If  boron  analysis  is  required,  glass  containers  must  not  be  used  due  to 
the  potential  for  sample  contamination. 


ANALYSIS: 


Method  Principle: 


A  0.25g  portion  of  previously  dried,  ground.  (  <.355mm).  sample  is 
extracted  with  a  heated,  strong,  mixed  acid  solution,  and  anahzed 
using  a  spectrometric  technique. 
Note:  sample  size  used  should  be  appropriate  for  the  method. 


Sample  Preparation: 

Recommended: 

Alternate: 


Instrumental  Analysis: 
Recommended: 


Concentrated  Nitric  /  Sulphuric  Acid  Mixture,  heated  for  12 
hours  between  215  °C  and  235  °C. 

Aqua  Regia  /  Permanganate  heated  in  closed  vessel  at  95  °  C, 
as  per  EPA  method  7471  A;  Concentrated  Sulphuric  acid  / 
Permanganate  autoclaved  at  121  °  C  as  per  EPA  method 

7471A." 


Flameless  AAS  (CV-AAS) 
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Anahtical  Methods.  QA  and  QC 


Alternate: 
Laboratory  QC  Samples: 
Performance  Criteria: 


Blanks.  Replicates.  In-House  Control  /  CRM. 


Contaminant 

RDL 

|J  g  g 

Recover.  Range  (CRM) 

Precision  (Between-Run) 
Control  Range  (%) 

Mercup. 

1.0 

80-  120 

=  20 

Calculation  of  Performance  Criteria: 


MDL: 
Accuracy: 

Precision: 

Data  Reporting: 
RDL: 

Method  Reference: 


See  section  7.0 

Based  on  certified  value  of  CRM  such  as  PACS-1,  NRC 
Sediment. 

Based  on  in-house  soil  control  or  CRM  determined  at 
>10MDL. 


See  section  6.0 
MOE  -  E3059 
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Analytical  Methods.  QA  and  QC 


ANALYTICAL  TEST  GROUP:      METALS 


Matrix: 
Contaminants: 


Soil,  Sediment 

Cadmium 

Lead 

Vanadium 


Chromium 

Molybdenum 

Beryllium 


Cobalt 
Nickel 


Copper 
Zinc 


SAMPLING: 


Container: 

Sample  Volume: 
Field  QC  Samples: 
Preservation: 

Sample  Storage: 
Precautions/Notes: 


PET  -  Polyethylene  terephthalate,  Teflon    ,  polypropylene, 
polyethylene,  polystyrene  or  glass  containers  with  plastic  lids. 
Contact  with  metal  foil  is  not  recommended 

Equivalent  of  5  g  dried 

Duplicate  samples 

No  preservatives  added.  Sample  must  be  dried  at  </=  40°  C  to 
constant  weight. 

Maximum  Storage  Time:  indefinite  when  dried. 

If  boron  analysis  is  required,  glass  containers  must  not  be  used  due  to 
the  potential  for  sample  contamination. 


ANALYSIS: 


Method  Principle:        A  0.50g  portion  of  previously  dried,  ground,  (<.355mm),  sample  is 
extracted  with  a  heated,  mixed  strong  acid  solution,  brought  to 
volume  with  pure  deionized  water  and  analyzed  using  a  spectrometric 
technique. 


Sample  Preparation: 

Recommended: 

Alternate: 


Concentrated  Nitric  /  Hydrochloric  Acid  Mixture,  heated  at 
1 20  °  C  for  a  minimum  of  2  hours. 

Concentrated  Nitric  /  Perchloric  Acid  Mixture,  heated  at  120' 
C  for  2  hours. 

Concentrated  Nitric  Acid  /  Hydrogen  Peroxide  Mixture  with 

Microwave  heating  -  pressure  system. 

Concentrated  Nitric  /  Peroxide  /  Hydrochloric  Acids  as  per 
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Analytical  Methods,  QA  and  QC 


EPA  method  3050B;  for  Silver  use  option  in  section  7.5; 
for  Thallium  EPA  SW-848  7000A  is  acceptable. 


Instrumental  Analysis: 
Recommended: 
Alternate: 

Laboratory  QC  Samples: 

Method  Performance  Criteria: 


ICP/OES 

DCP:  Flame  AAS;  ICP/MS;  Graphite  Furnace  AAS  with 
suitable  matrix  modifiers 

Method  Blanks,  Sample  Replicates,  Matrix  Matched  In-House 
Control;  Calibration  Check 


Contaminant 

RDL 

Hg/g 

Recovery  Range 
(  %  ) 

Precision  (Between-Run) 
RSD  (  %  ) 

Cadmium 

1.0 

80-120 

±20 

Chromium 

75 

80-120 

±20 

Cobalt 

4.0 

80-  120 

±20 

Copper 

15 

80-  120 

±20 

Lead 

20 

80-120 

±20 

Molybdenum 

2.5 

N/A 

N/A 

Nickel 

15 

80-120 

±20 

Zinc 

60 

80-  120 

±20 

Barium 

75 

80-120 

i20 

Vanadium 

20 

80-  120 

±20 

BePillium 

2.5 

N/A 

N/A 

Thallium 

ND 

N/A 

N/A 

Silver 

2.0 

N/A 

±20 

Calculation  of  Performance  Criteria: 


MDL: 

Accuracy: 
Precision: 

Data  Reporting: 
RDL: 

Method  Reference: 


See  section  7.0 

Based  on  certified  reference  value  of  CRM  such  as  EPA287 

Based  on  in-house  control  or  CRM,  determined  at  >10MDL 

See  section  6.0 

MOE  -  E3073,  E3075,  E3062 
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Analvlical  Methods.  QA  and  QC 


ANALYTICAL  TEST  GROUP:      Electrical  Conductivity 


Matrix: 
Contaminants: 


Soil,  Sediment 
Electrical  Conductivity 


SAMPLING: 


Container: 

Sample  Volume: 
Field  QC  Samples: 
Preservation: 

Sample  Storage: 
Precautions/Notes: 


PET  -  Polyethylene  terephthalate.  Teflon  ®,  polypropylene, 
polyethylene,  polystyrene  or  glass  containers  with  plastic  lids. 
Contact  with  metal  foil  is  not  recommended. 

Equivalent  of  10  g  dried,  for  each  sample. 

Duplicate  samples 

No  preservatives  added.  Sample  must  be  dried  at  </=  40°  C  to 
constant  weight. 

Maximum  Storage  Time:  indefinite  when  dried. 

If  boron  analysis  is  required,  glass  containers  must  not  be  used  due  to 
the  potential  for  sample  contamination. 


ANALYSIS: 


Method  Principle:        A  10  g  portion  of  previously  dried,  disaggregated.  (<  2  mm),  sample 
is  extracted  with  20  mL  Pure  Water  by  shaking  for  5  minutes  , 
(minimum  )  and  analyzed  using  a  conductivity  meter. 


Sample  Preparation: 

Recommended: 


Alternate: 
Instrumental  Analysis: 
Recommended: 


Extraction  with  20  mL  of  Pure  Water,  (40  mL  for  organic 
soils)  for  a  minimum  of  5  minutes  with  shaking;  Note: 
extending  the  shaking  time  may  increase  the  conductivity 
result.  Longer  time  may  be  used  as  long  as  it  is  consistent  and 
applied  to  control  samples  as  well. 

EPA  method  9045B 


Conductivity  Meter 
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Anal>lical  Methods.  QA  and  QC 


Alternate: 
LaboratorN  QC  Samples: 
Performance  Criteria: 


EPA  method  9050A 

Blanks.  Replicates.  In-House  Control  /  CRM. 


Contaminant 

RDL 

(mS/cm) 

Recovery  Range  (CRM) 

(%) 

Precision  (Between-Run  ) 
Control  Range  (%) 

Electrical  Conducti\  it\ 

0.07 

N  A 

±  10 

Calculation  of  Performance  Criteria: 

MDL:  See  section  7.0 

Precision:  Based  on  in-house  soil  control,  determined  at  >10MDL. 

Data  Reporting: 

RDL:  See  section  6.0 

Method  Reference:  MOE:  E3138 
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Anal>1ical  Methods.  QA  and  QC 


ANALYTICAL  TEST  GROUP:      pH  by  Potentiometry 


Matrix: 
Contaminants: 


Soil,  Sediment 
pH 


SAMPLING: 


Container: 

Sample  Volume: 
Field  QC  Samples: 
Preservation: 

Sample  Storage: 
Precautions/Notes: 


PET  -  Polyethylene  terephthalate,  Teflon    ,  polypropylene, 
polyethylene,  polystyrene  or  glass  containers  with  plastic  lids. 
Contact  with  metal  foil  is  not  recommended. 

Equivalent  of  10  g  dried,  for  each  sample. 

Duplicate  samples 

No  preservatives  added.  Sample  must  be  dried  at  </=  40°  C  to 
constant  weight. 

Maximum  Storage  Time:  indefinite  when  dried. 

If  boron  analysis  is  required,  glass  containers  must  not  be  used  due  to 
the  potential  for  sample  contamination. 


ANALYSIS: 


Method  Principle: 


A  10  g  portion  of  previously  dried,  disaggregated,  (<  2  mm),  sample 
is  extracted  with  20  niL  of  0.01  M  Calcium  Chloride  solution  by 
shaking  for  20  minutes  ,  (minimum  )  and  analyzed  using  a  pH  meter 
and  electrode. 


Sample  Preparation: 

Recommended: 

Alternate: 


Instrumental  Analysis: 
Recommended: 


Extraction  with  20  mL  0.01  M  Calcium  Chloride  solution  for 
a  minimum  of  20  minutes  with  shaking; 

Deionized  water  may  be  used  in  place  of  Calcium  Chloride. 
Calcium  Chloride  is  preferred  since  the  data  obtained  is 
almost  independent  of  dilution,  and  gives  a  truer  measure  of 
pH  in  calcareous  soil. 


pH  Meter 
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Analytical  Methods.  QA  and  QC 


Alternate: 
Laboratory  QC  Samples: 
Performance  Criteria: 


Replicates,  In-House  Control  /  CRM. 


Contaminant 

MDL 

pH  unit 

Recovery  Range  (CRM) 

Precision  (Between-Run) 
Control  Range  (%) 

pH 

0.25 

N/A 

±  10 

Calculation  of  Performance  Criteria: 


MDL: 
Precision: 

Data  Reporting: 
RDL: 

Method  Reference: 


See  section  7.0 

Based  on  in-house  soil  control,  determined  at  >20MDL. 

See  section  6.0 
MOE:  E3137 
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Analytical  Methods.  QA  and  QC 


ANALYTICAL  TEST  GROUP:      Sodium  Absorption  Ratio 


Matrix: 
Contaminants: 


Soil,  Sediment 


SAMPLING: 


Container: 

Sample  Volume: 
Field  QC  Samples: 
Preservation: 

Sample  Storage: 
Precautions/Notes: 


PET  -  Polyethylene  terephthalate.  Teflon  \  polypropylene, 
polyethylene,  polystyrene  or  glass  containers  with  plastic  lids. 
Contact  with  metal  foil  is  not  recommended. 

Equivalent  of  1 0  g  dried 

Duplicate  samples 

No  preservatives  added.  Sample  must  be  dried  at  </=  40°  C  to 
constant  weight. 

Maximum  Storage  Time:  indefinite  when  dried. 

if  boron  analysis  is  required,  glass  containers  must  not  be  used  due  to 
the  potential  for  sample  contamination. 


ANALYSIS: 


Method  Principle: 

Sample  Preparation: 

Recommended: 

Alternate: 


Instrumental  Analysis: 
Recommended: 
Alternate: 


A  10  g  portion  of  previously  dried,  ground,  (<  2  mm),  sample  is 
extracted  with  Distilled  Water  and  analyzed  using  a  spectrometric 
technique. 


Extraction  of  10  g  of  dried  sample  with  20  mL  of  Distilled 
Water  by  shaking  for  30  minutes. 

Extraction  with  different  sample  to  volume  ratio  is  acceptable 
as  long  as  this  is  consistent  and  applied  to  control  samples  as 
well. 


AAS 

ICP;  ICP-MS;  ICP-AES; 
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Laboratory  QC  Samples: 
Performance  Criteria: 


Blantcs,  Replicates,  In-House  Control  /  CRM. 


Contaminant 

RDL(me/l) 

Recover}'  Range  CRM) 

(%) 

Precision  (Between-Run) 
Control  Range  (±%) 

Sodium  Absorption  Ratio 

0.5 

N/A 

N/A 

Calculation  of  Performance  Criteria: 

MDL:  See  section  7.0 

Precision:  Based  on  in-house  soil  control,  determined  at  >  1 OMDL. 

Accuracy:  Based  on  CRM 

Data  Reporting: 

Results  are  reported  as  me/1  based  on  calculation  of  the  ratio: 

SAR  =  [Na]  /  (  ([Ca]+[Mg])  /  2)  ''^ 

RDL:  See  section  6.0 

Method  Reference:  Method  not  performed  at  MOE  -  LSB 

EPA  methods  6010/6020/7000  are  suggested  for  analysis  of 
required  parameters. 
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ANALYTICAL  TEST  GROUP:      Dibenzo-p-dioxins/Dibenzofurans 


Matrix:  Soil,  Sediment 

Contaminants: 

total  tetrachlorodibenzo-p-dioxins  (T4CDDs) 
total  hexachlorodibenzo-p-dioxins  (H6CDDs) 
total  heptachlorodibenzo-p-dioxins  (H7CDDs) 
octachlorodibenzo-p-dioxin  (OCDD) 
total  tetrachlorodibenzofurans  (T4CDFs) 
total  pentachlorodibenzofurans  (P5CDFs) 
total  hexachlorodibenzofurans  (H6CDFs) 
total  heptachlorodibenzofurans  (H7CDFs) 
octachlorodibenzofuran  (OCDF) 
total  pentachlorodibenzo-p-dioxins  (P5CDDs) 


2,3,7,8-Substituted  Isomers 

2378-T4CDD 

12378-P5CDD 

123478-H6CDD 

123678-H6CDD 

123789-H6CDD 

1234678-H7CDD 

2378-T4CDF 

12378-P5CDF 

23478-P5CDF 

123478-H6CDF 

123678-H6CDF 

123789-H6CDF 

234678-H6CDF 

1234678-H7CDF 

1234789-H7CDF 


SAMPLING: 


Container: 
Sample  Volume: 
Preservation: 
Sample  Storage: 


Amber  Glass  Jar  (wide  mouth),  with  Teflon    lined  lid 

Equivalent  of  30  g  dried 

No  preservatives  added. 

Minimize  exposure  to  light  and  excessive  temperatures. 

Maximum  Storage  Time:  indefinite  at  room  temperature. 
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Precautions/Notes: 


ANALYSIS: 


Method  Principle: 


This  analytical  method  is  used  to  determine  the  concentrations  of 
PCDDs,  PCDFs  and  DLPCBs  in  a  variety  of  matrices  using  isotope 
dilution  with  mass  spectrometric  detection.  The  different  analytical 
processing  techniques  for  each  matrix  type  are  briefly  described 
below.  All  samples  are  fortified  prior  to  sample  extraction,  digestion 
or  elution  with  known  amounts  of  [''^Ci:  -]  isotopically  labeled 
PCDDs/PCDFs  and/or  DLPCBs. 

All  PCDDs/PCDFs  and  DLPCBs  are  quantified  against  these  labeled 
standards.  Sample  extracts  are  cleaned  using  a  2-stage 
(silica/alumina)  when  PCDDs/PCDFs  only  are  requested  or  no 
interferences  such  as  polychlorinated  diphenyl  ethers(PCDPEs)  are 
expected  in  the  sample.  If  PCDDs/PCDFs  and  DLPCBs  are  requested 
or  if  a  sample  is  highly  contaminated  with  bulk  interferences,  a 
carbon  cleanup  procedure  must  be  incorporated  (3-stage). 


Sample  Preparation: 

Recommended: 


Alternate: 

Instrumental  Analysis: 
Recommended: 
Alternate: 


Samples  are  air  dried,  ground,  and  homogenized. 
Contaminants  are  extracted  using  Soxhlet  extraction  with 
Toluene,  cleaned,  and  analyzed  by  Mass  Spectrometry.  A  3- 
stage  chromatographic  clean-up  procedure  is  used  to  remove 
any  potential  chemical  interferences. 

Carbon  clean-up  not  done:  For  DF  and  DLPCB  requests, 
sample  extract  may  be  split; 


GC/high  resolution  MS.  with  confirmation  by  GC-MS/MS. 

Equivalent  to  U.S.  EPA  1613,  Environment  Canada  l/RM/19 
and  CEN-EN  1948  for  PCDD/PCDFs; 

EPA8290,  1613,  EPSl/RM/19,  EPSl/RM/23; 


Laboratory  QC  Samples:         Fortify  each  sample  with  solution  of  1 5,  "  C12  -isotopically 

labeled  PCDD  and  PCDF  congeners  and  a  solution  of  12, 
Ci2-isotopically  labeled  DLPCB  congeners 


13 


Spiked  Procedure  Blank,  Precision  and  Recovery  Sample 


Performance  Criteria: 
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Contaminant 

MDLSoir99(pg.g) 

Precision  (  Between  -  Run  )  Soil  "98  N=10 

N'=9 

Target  (pg) 

Mean  (pg) 

%  RSD 

2378  TCDF 

1.1 

200 

197 

8.5 

12378PCDF 

6.1 

1000 

997 

8.9 

23478PCDF 

3.9 

1000 

1020 

12 

123478  H6CDF 

2.9 

1000 

1070 

11 

123678  H6CDF 

5.4 

1000 

1060 

13 

234678  H6CDF 

4.5 

1000 

1090 

11 

123789  H6CDF 

5.4 

1000 

1040 

9.9 

1234678  HpCDF 

5.5 

1000 

1060 

12 

1234789  HpCDF 

4.5 

1000 

1020 

9 

OCDF 

9.4 

2000 

2070 

25 

2378  TCDD 

1.9 

200 

219 

6.6 

12378  PCDD 

4.2 

1000 

1030 

8.9 

123478  HxCDD 

3.6 

1000 

1010 

10 

123678  HxCDD 

4.3 

1000 

1020 

10 

123789  HxCDD 

9 

1000 

981 

9.5 

123789  HpCDD 

5.2 

1000 

978 

9.2 

OCDD 

5.4 

2000 

2010 

11 

RDL:    ngTEQ/g  soil  =  0.005 
Calculation  of  Performance  Criteria: 


MDL: 
Precision: 
Data  Reporting: 


RDL: 
Method  Reference: 


See  section  8.0 

Based  on  fortified  solutions 

Report  the  concentrations  of  all  detected  Contaminants  to  two 
significant  figures.  Report  the  total  concentration  of  isomers  detected 
in  each  congener  group  (eg.,  total  T4CDD.  etc.)  to  two  significant 
figures,  as  well  indicate  the  total  number  of  isomers  detected  within 
that  group.    For  non-detected  target  species  or  congener  groups  \\  ith 
no  detected  isomers,  report  the  detection  limit  to  one  significant 
figure.  Congener  numbers  need  not  be  reported  unless  requested. 

See  section  6.0 

MOE-E3418 
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ANALYTICAL  TEST  GROUP: 


Polycyclic  Aromatic  Hydrocarbons  (PAH) 


Matrix: 
Contaminants: 


Soil.  Sediment 

naphthalene 

acenaphthene 

phenanthrene 

benz[a]anthracene 

fluoranthene 

benzo[b]fIuoranthene 

dibenz[ah]anthracene 

acenaphthylene 


fluorene 

anthracene 

pyrene 

chrysene 

benzo[k]  fluoranthene 

benzo[a]p\Tene 

benzo[ghi]perylene 

indeno[  1 ,2,3-cd]pyrene 


SAMPLING: 


Container: 


Sample  Volume: 
Preservation: 


Sample  Storage: 

Precautions/Notes: 
ANALYSIS: 


Solvent  rinsed  foil  or  glass  jar  with  foil-lined  caps.  Prior  to  sample 
collection,  jars  are  washed  with  detergent,  rinsed  with  hot  tap  water, 
rinsed  w  ith  Pure  Water  and  baked  for  4  hours  at  300  +/-  5  C 

EPA  and/or  industry  standard  bottles  with  proof  not  contaminated; 

equivalent  of  5  g  dried 

Samples  are  air  dried  on  foil  trays  to  constant  dr>  weight. 

Samples  can  be  analyzed  without  drying  and  the  moisture  content 
calculated,  then  results  must  be  reported  on  dry  weight  basis 

Wet  samples  are  refrigerated  at  <  8°C  in  the  dark,  for  up  to  14  days. 
Dried  samples  can  be  stored  indefinitely.  Samples  that  have 
undergone  clean-up  should  be  analyzed  within  72  -  96  hours,  but  can 
be  stored  for  up  to  40  days  in  the  dark 


Method  Principle: 


A  dried  sample  is  fortified  w  ith  deuterium  labeled  surrogates, 
extracted  w  ith  solvent,  passed  through  silica  Sep-Pak  cartridges  for 
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clean-up  and  analyzed  by  GC-MS. 


Sample  Preparation: 

Recommended: 


Alternate: 

Instrumental  Analysis: 
Recommended: 

Alternate: 
Laboratory  QC  Samples: 
Performance  Criteria: 


An  aliquot  of  sample  is  fortified  with  deuterium  labeled 
surrogates  and  extracted  with  dichloromethane  using  an 
accelerated  solvent  extraction,  (ASE)  workstation.  The  extract 
is  passed  through  silica  Sep-Pak  ^'^^  cartridges. 

Soxhlet  or  ultrasonic  extraction  techniques; 

E.xtract  wet  sample  with  Acetone/DCM  then  dry  with 
Sodium  Sulphate; 


Gas  Chromatography-Mass  Spectrometry.  (GC-MS),  after 
evaporation/concentration  and  addition  of  Internal  Standard 
solution. 

GC-MS  based  on  EPA8270; 

Blanks,  Replicates,  Spikes,  CRM 


Contaminant 

RDL  (ug/g) 

Between-Run  Method  Precision 
RSD  (%) 

Recovery  Range  -  CRM 

(%) 

** 

Naphthalene* 3 5  ±  20 

0.46 

20 

66-81 

Acenaphthylene 

10 

TT 

ny'a 

Acenaphthene  * 

1.5 

12 

65-78 

fluorene  * 

34 

12 

65-73 

Phenanthrene 

4 

4.3 

82-90 

Anthracene 

2.8 

11 

62-71 

Fluoranthene 

4 

5.1 

81  -93 

P>  rene 

25 

4.3 

78-  84 

Benz[a]anthracene 

0.66 

5.7 

75-81 

Chrysene 

1.2 

6.4 

105-  115 

Bcnzo[b]fluoranthene 

1.2 

23 

118-  130 

Benzo[k]fluoranthene 

1.2 

36 

81  -88 

benzo[a]pyrene 

0.12 

16 

77-83 

lndeno[ 1 23-ed|pyrene 

1.2 

13 

89-97 

Dibenz[ah|anthracene 

0.12 

14 

168-  183 

Ben/o[ghi]per>lene  * 

4 

14 

85-93 
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*:  reference  material  used  not  certified  for  these  parameters: 
Calculation  of  Performance  Criteria: 


MDL: 
Precision: 


Accuracy: 

Data  Reporting: 

RDL: 
Method  Reference: 


See  section  7.0 

**Based  on  in-house  control  or  CRM,  determined  at 

>10MDL; 

Note:  data  provided  is  for  given  method  and  control; 

acceptable  range  is  50  -  150  %. 

Based  on  SRM  1944  (New  York/New  Jersey  Waterway 
Sediment  Reference  Material  -  National  Institute  of  Standards 
&  Technology) 


See  section  6.0 
MOE  -  E3425 
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ANALYTICAL  TEST  GROUP:      Polychlorinated  Biphenyls,  (PCBs),  Organochlorines 

(OCs),  Chlorobenzenes  (CBs) 


Soil,  Sediment 


Matrix: 

Contaminants: 

Contaminant  [  Synonym  ] 

polychlorinated  biphenyls,  total 

Aroclor  1242 

Aroclor  1248 

Aroclor  1254 

Aroclor  1260 

hexachlorobenzene 

Heptachlor 

Aldrin 

p,p'-DDE 


Contaminant  [  Synonym  ] 

o,p'-  DDT 

p,p'-  DDD 

p,p'-  DDT 

Methoxychlor  [DMDT] 

Heptachlor  epoxide 

Endosulfan  1  [Thiodan  sulphate  1] 

Dieldrin 

Endrin 

Endosulfan  II  [Thiodan  sulphate  II] 


T  -hexachlorocyclohexane  [T  -BHC,  Lindane]  hexachloroethane 

a  -Chlordane  hexachlorobutadiene 

T  -Chlordane  1,2,4-trichlorobenzene 

Endosulfan  sulphate  [Thiodan  sulphatelll(S)] 


SAMPLING: 


Container: 

Sample  Volume: 
Preservation: 


Solvent  rinsed  foil  or  glass  jar  with  foil-lined  caps.  Prior  to  sample 
collection,  jars  are  washed  with  detergent,  rinsed  with  hot  tap  water, 
rinsed  with  Pure  Water  and  baked  for  4  hours  at  300  +/-  5  C 

equivalent  of  5  g  dried 

No  preservatives  added.  Samples  are  air  dried  on  foil  trays  to  constant 
dry  weight. 

Samples  can  be  analyzed  without  drying  and  the  moisture  content 
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calculated,  then  results  must  be  reported  on  dn.'  weight  basis 


Sample  Storage: 

Precautions/Notes: 
ANALYSIS: 


Wet  samples  are  refrigerated  at  4  -  8°C  in  the  dark.  Dried  samples 
can  be  stored  indefmiteh'.  Samples  that  have  undergone  clean-up 
should  be  anahzed  within  72  -  96  hours. 


Method  Principle: 


A  sample  is  extracted  with  a  mixture  of  solvents.  An  aliquot  of  the 
extract  is  cleaned  with  Florisil  and  analvzed  bv  GC-ECD 


Sample  Preparation: 

Recommended: 

Alternate: 

Instrumental  Analysis: 
Recommended: 
Alternate: 

Laborator}'  QC  Samples: 
Performance  Criteria: 


An  aliquot  of  sample  is  extracted  with  acetone,  and 
dichloroethane  in  hexane  in  an  ultrasonic  bath  and  then 
shaken.  The  extract  is  then  applied  to  a  Florisil  column. 

Soxhlet  extraction;  extraction  with  acetone/hexane  \\  ith 
Mercun,'  clean-up: 


Gas  chromatograph,  with  Electron  Capture  Detector  (ECD). 

Purge  and  cryogenic  trapping:  analj'zed  by  dual  column  GC- 
FID/ECD.  Purge  and  trap  (ambient  temperature  trapping) 
anahzed  by  GC-FIDECD  or  MSD;  EPA3540C/EPA8081: 

Blanks.  Replicates.  Spikes 


Contaminant 

RDL 
ug/g 

Between-Run  Precision 
2  \  Std.  De\  .  (ug'g) 

CR\1 
RecoNen. 

(%) 

Hexachloroethane 

0.38 

0.00335 

1 .2.4-irichlorobenzene 

3 

0.00235 

Hexachlorobutadiene 

0.038 

0.0029 

66 

Hexachlorobenzene 

0.046 

0.002 

50 

Surrl35TBB 

0.00775 

heptachlor** 

0.0084 

0.0105 
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Contaminant 

RDL 

ug/g 

Between-Run  Precision 
2  X  Std.  Dev.  (ug/g) 

CRM 
Recovery 

(%) 

Aldrin** 

0.005 

0.00777 

p.p'-DDE 

0.16 

0.0144 

1  Icxachiorocyclohexane,  gamma 

0.041 

0.00941 

a    -chlordane 

0.029 

0.00972 

T   -chlordane 

0.029 

0.00918 

o.p'-DDT 

0.16 

0.0286 

p,p-'DDD 

0.22 

0.0273 

p.p'-DDT 

0.16 

0.0419 

Methoxychlor 

0.4 

0.0697 

heptachlor  epoxide 

0.006 

0.0247 

Hndosulfan  (  tot  ) 

0.06 

Dieldrin 

0.01 

0.0222 

Endrin 

0.025 

0.0265 

Endosulfan  II 

see  Endosulfan  (tot) 

0.0181 

Endosulfan  sulphate 

see  Endosulfan  (tot) 

0.0199 

PCB  (total) 

0.1 

0.205 

83 

Surr#209 

0.0105 

148 

Calculation  of  Performance  Criteria: 


MDL: 

Precision: 

Accuracy: 


See  section  7.0 

Based  on  in-house  control  or  CRM,  determined  at  >10MDL. 

Based  on  CRM  such  as  EC3,  (National  Water  Research  Institute). 

Note:  data  provided  is  for  a  given  method  and  control; 
acceptable  range  would  be  what  is  provided  in  the  Certificate 
of  Analysis  for  the  CRM  used. 


Data  Reporting: 
RDL: 


See  section  6.0 
Method  Reference: 


MOE  -  E3270 
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AiNALYTICAL  TEST  GROUP:      Volatile  Organic  Compounds 


Matrix: 
Contaminants: 


Soil,  Sediment 

Contaminant 

Dichlorometliane 

t- 1 ,2-dichloroethene 

1.1-dichloroethane 

Chloroform 

i.l.l-trichioroetliane 

Benzene 

Carbon  tetrachloride 

Bromodichloromethane 

Trichloroethene 

Toluene 

1.1.2-trichloroethane 

Tetrachloroethene 

Dibromochloromethane 

Chlorobenzene 

Ethylbenzene 

Bromoform 

m-  and  p-xylene 

o-xylene 

1,3-dichlorobenzene 

1 .4-dichlorobenzene 

1.2-dichlorobenzene 


Synon>Tn 

trans- 1 ,2-dichloroethene 

1 1-dichloroethane 

1 1 1-trichloroethane 

Carbontetrachloride 


1 2-trichloroethane 


m/p-xylene 

13-dichlorobenzene 
1 4-dichlorobenzene 
12-dichlorobenzene 
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SAMPLING: 


Container: 


Sample  Volume: 

Field  QC  Samples: 

Preservation: 
Sample  Storage: 


Precautions/Notes: 


Clear  or  amber  glass  jar,  with  an  airtight  cap  and  a  wide-mouth 
opening.  Caps  -Teflon  or  aluminum-faced,  with  Teflon-faced  liners. 

30  g 


No  preservatives  added. 

Samples  should  be  analyzed  as  soon  as  possible  after  collection.  If 
the  sample  must  be  stored,  it  should  be  refrigerated  at  <10°C  and 
analyzed  within  14  days  of  collection.  The  moisture  content  should 
be  calculated,  then  results  reported  on  dry  weight  basis 

A  hold  time  of  7  days  to  extract  and  14  days,  (  or  longer  ),to 
analyze  is  acceptable  provided  the  integrity  of  the  sample  can  be 
maintained  and  ensured. 


ANALYSIS: 


Method  Principle: 


Soil  samples  are  analyzed  for  volatile  organic  compounds  (VOC) 
(aliphatic/aromatic  hydrocarbons  and/or  organohalides)  by  sampling 
an  aliquot  of  the  headspace  from  samples  after  heating  in  sealed  glass 
headspace  vials,  and  analyzing  them  by  Gas  Chromatography,  (  GC  ) 


Sample  Preparation: 

Recommended: 


Alternate: 

Instrumental  Analysis: 
Recommended: 

Alternate: 


Soil  samples  are  diluted  with  water  that  is  free  of  volatile 
organic  compounds  and  has  been  adjusted  to  a  pH  of 
approximately  3,  (Volatile  Water).  If  initial  aliquot  is  offscale 
extract  with  methanol  and  report  as  semi-quantitative. 

Methanol  extraction  is  acceptable  provided  RDL  and  Criteria 
are  met; 


Gas  chromatograph,  with  Flame  Ionization  Detector  (FID)  and 
Electron  Capture  Detector  (BCD),  split/splitless  injector  or 
equivalent. 

Purge  and  cryogenic  trapping;  analyzed  by  dual  column  GC- 
FID/ECD.  Purge  and  trap  (ambient  temperature  trapping) 
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analyzed  by  GC-FID/ECD  or  MSD  as  per  EPA  8260. 
Laboratory  QC  Samples:         Blanks,  Replicates,  Spikes 
Performance  Criteria: 


Conlaminant 

Within-Run  Precision  (Duplicates)  (%) 
RSD 

RDL(  M  eg  ) 

Dichloromethane(F) 

9.4% 

0.11 

t-1.2-dichloroethene(r') 

13.6% 

0.4! 

c- 1 .2-dichloroethene(I"  ) 

na 

0.23 

1 , 1  -dichloroethanel  I'  ) 

12.7% 

0.3 

Chloroform(E) 

8.5% 

0.05 

l.l,l-trichloroethane(E) 

13.4% 

2.6 

Benzene(F) 

10.7% 

0.05 

Carbontetrachloride(  E) 

16.2% 

0.05 

Trichloroethene(E) 

8.8% 

0.11 

Bromodichloromethane(E) 

4.8% 

0.05 

Toluene(F) 

7.1% 

0.21 

1.1.2-lrichloroethane(E) 

1.9% 

0.05 

Dibromochloromelhane(E) 

2.5% 

0.05 

Tetrachloroethcne(E) 

7.5<!o 

0.05 

Chlorobenzenc(F) 

3.6% 

0.24 

Eth\lbenzene(l-) 

4.7°b 

0.05 

Xylene(F)(  total  ) 

4.1% 

2.5 

Bromoform(E) 

1.8% 

0.05 

1.3-dichlorobenzene(F) 

3.6% 

1.4-dichlorobenzene(F) 

3.7% 

0.05 

1.2-dichlorobenzene(F) 

3.0% 

0.088 

Calculation  of  Performance  Criteria: 


MDL: 

Precision: 

Data  Reporting: 

RDL: 
Method  Reference: 


See  section  7.0 

Based  on  with-in  run  duplicate  samples 

Note:  data  provided  above  is  for  a  given  method; 

acceptable  range  is  20  -25  %; 


See  section  6.0 
MOB  -  E3254 
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ANALYTICAL  TEST  GROUP:      Petroleum  Hydrocarbons 


Matrix: 
Parameters: 


Soil,  Sediment 

Fractions:  Fl  (Co  to  do  ),  F2  (Cu,  to  Co),  F3  (Ci6  to  C34),  F4  (C34  to 
C50),  F4g  (gravimetric) 


SAMPLING: 


Container: 

Sample  Volume: 
Field  QC  Samples: 
Preservation: 
Sample  Storage: 


Precautions/Notes: 


Clear  or  amber  glass  jar,  with  airtight  cap  and  wide-mouth  opening. 
Caps  -Teflon  or  aluminum-faced,  with  Teflon-faced  liners. 

50  g  minimum 


No  preservatives  added. 

To  avoid  losses  in  the  Co  to  Cio  fraction,  the  methanol  extraction  of 
the  samples  should  be  done  within  48  hours  of  sample  receipt  or  a 
maximum  of  7  days  from  sample  collection.  For  the  Cio  to  C50 
fractions,  again  holding  times  should  be  minimized.  It  is 
recommended  that  samples  should  be  extracted  no  later  than  14  days 
of  sample  receipt  and  extracts  held  no  more  than  7  days. 

It  is  not  intended  that  the  results  of  the  PHC  analysis  include  either 
BTEX  or  PAHs.  If  the  concentration  of  BTEX  or  PAHs  are  of  a 
concentration  to  significantly  change  the  PHC  value,  then  these 
values  must  be  determined  and  subtracted  from  the  PHC  value. 


ANALYSIS: 


The  analysis  of  PHCs  must  be  in  accordance  to  the  Canadian  Council  of  Ministers  of  the 
Environment  (CCME)  method  "Reference  Method  for  the  Canada-wide  Standard  for 
Petroleum  Hydrocarbons  (CWS-PHC)  in  Soil  -  Tier  1  Method".  This  method  is 
composed  of  both  "prescriptive"  and  "performance"  based  elements.  All  prescriptive 
elements  must  be  followed  and  it  is  suggested  that  all  performance-based  elements  also 
be  followed,  as  per  the  method,  until  suitable  reference  material  is  available,  to  fairly 
evaluate  equivalence  of  an  alternate  method.  A  procedure  to  evaluate  the  suitability  of 
alternate  methods  is  available  from  the  MOE.  As  well  a  draft  procedure  is  available  from 
Alberta  Environment,  "Alberta  Environment  Draft  Addenda  to  the  PHC-CWS,  Appendix 
6,  Validation  of  Alternate  Methods". 
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Method  Principle: 


Fraction  Fl  is  determined  by  extracting  a  5  g  soil  sample  with 
methanol  then  analyzing  by  gas  chromatography  with  a  flame 
ionization  detector. 

Fractions  F2,  F3,  F4  are  determined  by  extracting  a  5  g  soil  sample 
with  50:50  hexane:acetone  then  anaKzing  b>'  gas  chromatography 
w  ith  a  flame  ionization  detector. 


Sample  Preparation: 

Recommended: 


Instrumental  Analysis: 
Recommended: 


For  Fl.  5  g  or  greater  soil  sample  is  extracted  with  methanol. 
The  methanol  is  separated  from  the  soil.  The  methanol  is 
added  to  a  purging  vessel  and  anahzed. 

For  F2.  F3.  F4.  5  g  or  greater  soil  sample  is  extracted  with 
50:50  hexane:acetone  in  a  Soxhlet  apparatus  or  equivalent. 
The  solvent  recovered  from  the  extracted  sample  is  dried 
using  sodium  sulphate  and  treated  either  in  situ  or  by  column 
chromatograph)  with  silica  gel  to  remove  polar  material. 
(50:50  dichloromethane:hexane),  and  analj'zed. 


For  F 1  the  sample  is  analyzed  by  gas  chromatography  w  ith  a 
100%  poly(dimethylsiloxane)  (DB-1  or  equivalent)  column 
and  a  flame  ionization  detector.  All  area  counts  are  integrated 
from  the  beginning  of  the  nC6  peak  to  the  apex  of  the  nC  1 0 
peak  to  give  F 1 .  Standards  containing  nC6.  nC  1 0  and  toluene 
are  run.  Toluene  is  used  as  a  calibration  standard.  The  nC6 
and  nClO  response  factors  must  be  within  30%  of  the 
response  factor  for  toluene. 

For  F2.  F3.  F4  The  sample  is  analyzed  b\  gas  chromatography 
with  a  100%  pol>(dimethylsiloxane)  column  and  a  flame 
ionization  detector  in  the  following  three  ranges. 

•  F2  result,  C 1 0  to  C 1 6  hydrocarbons,  is  determined  by 
integration  of  all  area  counts  from  the  apex  of  the  nClO 
peak  to  the  apex  of  the  nC16  peak.  The  a\erage 
response  factor  for  nClO.  nC16  and  nC34  h\drocarbons 
is  used  for  primary  calibration. 

•  F3  result.  C16  to  C34  h\drocarbons.  is  determined  by 
integration  of  all  area  counts  from  the  apex  of  the  nC16 
peak  to  the  apex  of  the  nC34  peak.  The  average 
response  factor  for  nClO,  nC16  and  nC34  hydrocarbons 
is  used  for  primary  calibration. 

•  F4  result.  C34  to  C50  h\drocarbons.  is  determined  by 
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integration  of  all  area  counts  from  the  apex  of  the  nC34 
peak  to  the  apex  of  the  nC50  peak.  The  average 
response  factor  for  nClO,  nC16  and  nC34  hydrocarbons 
is  used  for  primary  calibration.  The  GC  response  factor 
of  the  nC50  must  be  within  30%  of  the  average 
response  factor  of  the  nClO,  nC16  and  nC34 
hydrocarbons.  This  result  gives  fraction  F4  provided 
that  the  chromatogram  descends  to  baseline  by  the 
retention  time  of  nC50. 

F4g  result,  gravimetric  analysis,  must  be  determined  if 
the  baseline  is  not  returned  in  F4  at  or  before  C50.  A  5 
g  or  greater  soil  sample  is  extracted  with  50:50 
hexane:acetone.  The  solvent  is  evaporated  and  the 
weight  of  residue  determined.  If  the  result  is  less  than 
50%  of  the  criteria  for  the  soil  type  and  proposed  use, 
stop  the  analysis  and  report  this  result.  If  the  result  is 
higher  than  50%  of  the  criteria,  the  sample  can  then  be 
reconstituted  in  50:50  dichloromethane:hexane,  treated 
with  silica  gel  one  time  only,  re-evaporated  and  the 
weight  of  residue  determined.  Both  the  F4  (GC)  result 
and  the  F4g  (gravimetric)  result  are  reported  but  the 
greater  result  is  reported  as  Fraction  F4. 


Laboratory  QC  Samples:         Blanks,  Replicates 
Performance  Criteria: 


Parameter 

RDL  (  ng/g  ) 

Recovery  (%) 

Within-Run  Precision  (  %  RSD) 

Fl  (C6-C10) 

10 

Method  under 
development 

Method  under  de\  elopmcnt 

F2(>C10-C16) 

10 

112 

5.17 

F3(>C16-C34) 

50 

112 

5.97 

F4  (>C34) 

50 

112 

4.48 

F4g 

50 

88.1 

5.44 

Calculation  of  Performance  Criteria: 


MDL: 
Precision: 
Data  Reporting: 
RDL: 

Method  Reference: 


See  section  7.0 

Based  on  within  run  replicate  samples 

See  section  6.0 
E3398 
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AN  M  ^  TICAL  TEST  CROrP:       (  hloridc 


Matrix: 
Contaminants: 


Water 
Ciiloride 


SAMl'l  INC: 


Container: 

Sample  \  oUinie: 
liold  or  Samples: 
Preservation: 
Sample  Storage: 

i'reeautions/Notes: 


PHT  -  Pol\elli\lene  terepiiihalale.  letlon  ".  pol\ propylene. 
pol\ctli\iene.  poKstvrene  or  glass  containers  with  plastic  lids. 

50  ml, 

I'luiilicale  s, impies 

No  preservatives  added. 

Samples  are  stored  at  5  ±  4  °C. 

Storage  I  ime:  up  to  M)  days 


ANALYSIS: 


Method  Piinciple:        (hloride  ionscomhine  with  meiviiiK  Ihiocvanale  lo  loini  an 

undissociated  salt,  mercuric  chloride,  and  lelease  ihiocx anale  ions 
which  then  complex  ferric  ions  to  produce  a  coloured  solution.  The 
ab.sorbance  ollhe  ci>Knired  :<olulion  is  proportional  to  the  original 
concentration  of  chloride  ion  in  Ihe  s.iinplc.  I'he  colour  is  delected 
colourimctrically. 


Sample  Preparation: 

Recommeiuied: 
Alternate: 

Instrumental  Analysis 
Recommended: 

Alternate: 


Samples  can  he  anal\/ed  dirccllx 

Samples  with  pailiculatcs  can  he  lillcicd.  (0.  l.'^  jim)  piior  to 
analysis; 


Colourimctry  using  -IdO  or  ISO  nin  inlerleience  filler  and  1.5 
cm  How  cell  or  eiiuivalenl  SCI'A  system. 

Ion  ChionuUogiaph) .  or  IC  hased  on  SM  1 1  10; 
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Laboratory  QC  Samples: 
Performance  Criteria: 


Blanks,  Replicates,  In-House  Control  /  CRM. 


C'lnitaniinanl 

MIM  mg  1 

Reco\cry  Range  ("o) 

Precision  (W  iihin-Run)  RSD  (  %) 

Chloride 

2.5 

W-  110 

1  1(1 

Calculation  of  Performance  Criteria: 


MDL: 
Precision: 
Accuracy: 
Data  Reporting: 
RDL: 

Method  Reference: 


See  section  7.0. 

Based  on  within-run  duplicates,  determined  at  >5MDL. 

Based  on  calibration  control,  determined  at  >5MDL. 


See  section  6.0.  No  standard  value  has  been  established.  An 
RDL  will  be  provided  once  a  standard  has  been  established. 

MOE-E30I6 
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ANALYTICAL  TEST  GROUP:      Cyanide 


Matrix: 
Contaminants: 


Water 
Cyanide 


SAMPLING: 


Container: 

Sample  Volume: 
Field  QC  Samples: 
Preservation: 
Sample  Storage: 
Precautions/Notes: 


PET  -  Polyethylene  terephthalate.  Teflon  *.  polypropylene, 
polyethylene,  polystyrene  or  glass  containers  with  plastic  lids. 
Contact  with  metal  foil  is  not  recommended. 

50  mL  sample  as  is. 

Duplicate  samples 

Sodium  hydroxide  to  a  pH>12  should  be  used  at  the  time  of  sampling. 

Preserved  sample  is  stable  up  to  6  months  at  room  temperature. 

Samples  suspected  of  containing  high  concentrations  of  cyanide  (>10 
mg/L)  should  be  handled  with  care,  using  adequate  protection  to 
prevent  skin  contact. 


ANALYSIS: 


Method  Principle:  A  portion  of  an  aqueous  sample  is  introduced  directly  to  the 
continuous  flow  system  from  an  autosampler.  and  analyzed 
colourimetrically. 


Sample  Preparation: 

Recommended: 

Alternate: 

Instrumental  Analysis: 
Recommended: 

Alternate: 


Aqueous  samples  require  no  further  processing  before  being 
introduced  to  the  analjlical  system 

Samples  with  particulates  may  be  filtered,  (  0.45  |im  )  prior  to 
analysis; 


Automated  chloramine-T,  barbituric  acid-isonicotinic  acid 
colourimetry. 

Automated  pyridine-barbituric  acid,  -pyridine-pyrazolone 
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Laboratory  QC  Samples: 
Performance  Criteria: 


colourimetry. 

Tartaric  acid  reflux  /distillation  followed  by  reaction  with 
chloramine-T,  barbituric  acid  and  isonicotinic  acid,  and 
colourimetric  analysis. 

Method  based  on  EPA9012; 

Blanks,  Replicates,  In-House  Control  /  CRM. 


Contaminant 

RDL 

Hg/'L 

Reco\eo   Range  (CRM) 

Co) 

Precision  (Between-Runj 
Range  Control  (%) 

C>anide 

20 

90-  100 

±  15 

Calculation  of  Performance  Criteria: 


MDL: 

Accuracy: 

Precision: 

Data  Reporting: 
RDL: 

Method  Reference: 


See  section  7.0 

Based  on  certified  value  of  CRM 

Based  on  in-house  control  or  CRM  determined  at  >10MDL. 

See  section  6.0 
MOE-E3015 
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ANALYTICAL  TEST  GROUP:      Hexavalent  Chromium 


Matrix: 
Contaminants: 


Water 

Hexavalent  Chromium 


SAMPLING: 


Container: 
Sample  Volume: 
Field  QC  Samples: 
Preservation: 
Sample  Storage: 
Storage  Time: 
Precautions/Notes: 


New  glass  containers  with  plastic  lids. 

100  mL  minimum 

Duplicate  samples 

No  preservatives  added. 

Samples  are  stored  at  <  1 0  °  C. 

up  to  5  days 


ANALYSIS: 


Method  Principle: 


Chromium  VI  reacts  with  1,5-diphenylcarbohydrazide  to  give  a 
reddish-purple  colour  solution.  The  absorbance  of  the  solution  is 
measured  at  540  nm  colourimetrically. 


Sample  Preparation: 

Recommended: 


Alternate: 
Instrumental  Analysis: 
Recommended: 


Samples  are  mixed  with  2  mL  of  1 : 1  v/v  Sulphuric  Acid 
Solution  and  1  mL  of  1.5-diphenylcarbohydraxide  Solution. 

The  above  volumes  may  vary  as  long  as  Performance  Criteria 
can  still  be  met.  Representative  samples  should  be  spiked  with 
both  Cr(vi)  and  Cr(iii)  to  determine  if  there  is  conversion  of 
Cr(vi)  or  Cr(iii). 

0.8  mL  of  Sulphuric  Acid; 


Colourimetry  using  540  nm  interference  filter  and  1.0  cm  tlow 
cell  system. 
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Alternate: 


EPA7196;  use  EPA7195  or  EPA7197  if  interferences  are 
present; 


Laboratory  QC  Samples:         Blanks,  Replicates,  In-House  Control  /  CRM. 
Performance  Criteria: 


Contaminant 

RDL 

M  g/1 

Recovery  Range 

(%) 

Spike  Recovery  Range  (  %  ) 
Cr(vi)&Cr(iii) 

Precision  Range  (Between-Run) 
RSD(  %) 

Chromium  VI 

10 

90-110 

85-115 

±  10 

Calculation  of  Performance  Criteria: 


MDL: 

Precision: 

Accuracy: 

Data  Reporting: 
RDL: 

Method  Reference: 


See  section  7.0. 

Based  on  standard  control,  determined  at  >5  MDL. 

Based  on  Reference  Material,  determined  at  >5  MDL. 

See  section  6.0. 
MOE  -  E3056 
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ANALYTICAL  TEST  GROUP:      Nitrite 


Matrix: 
Contaminants: 


Water 
Nitrite 


SAMPLING: 


Container: 

Sample  Volume: 
Field  QC  Samples: 
Preservation: 
Sample  Storage: 

Precautions/Notes: 


PET  -  Polyethylene  terephthalate.  Teflon  *,  polypropylene, 
polyethylene,  polystyrene  or  glass  containers  with  plastic  lids. 

50  mL  minimum 

Duplicate  samples 

No  preservatives  added. 

Samples  are  stored  at  5  ±  4  °  C. 

Storage  Time:  up  to  7  days 


ANALYSIS: 


Method  Principle: 


Nitrite  forms  a  diazotization  product  with  sulphanilamide  which  is 
then  coupled  with  N(l-napthyi)  ethylenediamine  dihydrochloride  at 
pH  1  ±  0.1.  A  light  red  colour  is  produced.  The  absorbance  of  the 
solution  is  measured  at  520  nm  and  the  concentration  determined  by 
comparison  with  known  standards. 


Sample  Preparation: 

Recommended: 
Alternate: 

Instrumental  Analysis: 
Recommended: 

Alternate: 


Samples  can  be  analyzed  directly 

Samples  with  particulates  may  be  filtered,  (  0.45  \im  )  prior  to 
analysis 


Colourimetry  using  520  nm  interference  filter  and  5.0  cm  flow 
cell  or  equivalent  SCFA  system. 

Ion  Chromatography 
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Laboratory  QC  Samples: 
Performance  Criteria: 


Blanks,  Replicates,  In-House  Control  /  CRM. 


Contaminant 

RDL  mg/L 

Recovery  Range 

(%) 

Precision  Range  (Between-Run) 
RSD  (  %) 

Nitrite 

0.1 

90-  110 

±5 

Calculation  of  Performance  Criteria: 


MDL: 

Precision: 

Accuracy: 

Data  Reporting: 
RDL: 

Method  Reference: 


See  section  7.0. 

Based  on  calibration  control,  determined  at  >I0  MDL. 

Based  on  calibration  control,  determined  at  >I0  MDL. 

See  section  6.0. 
MOE  -  E3366 


52 


.^lalNtical  Methods.  QA  and  QC 


A.\ALYTICAL  TEST  GROUP:      Mercurv 


Matrix: 

Water 

Contaminants: 

Mercury 

SAMPLING: 

Container: 

Glass  CO 

avoided 

Sample  Volume: 

25  mL. 

Field  QC  Samples: 

Duplicat 

Preservation: 

Samples 

Sample  Storage: 

Precautions/Notes: 
ANALYSIS: 


Glass  container  witii  plastic  lids.  Contact  w  ith  metal  foil  must  be 


Samples  should  be  preserved  in  the  field  using  0.5-1.0  mL  of 
concentrated  nitric  acid  and  5-10  drops  of  5%  Potassium  Dichromate 
Saturated  Solution,  sufficient  for  the  sample  to  turn  a  bright  yellow 
colour. 

Samples  are  stored  at  room  temperature  prior  to  analysis.      Storage  of 
samples  for  more  than  14  da>s  can  result  in  loss  of  mercury, 
therefore,  analysis  should  be  carried  out  as  soon  as  possible. 


Method  Principle: 


The  sample  is  oxidized  by  an  acid  digestion  procedure  and  then 
reduced  b>'  a  Stannous  Chloride  solution.  The  sample  is  then 
analj'zed  using  a  spectrometric  technique. 


Sample  Preparation: 

Recommended: 

Alternate: 
Instrumental  Analysis: 
Recommended: 


Concentrated  Nitric  /  Sulphuric  acid  /  Persulphate  / 
Dichromate  mixture  is  added  and  samples  are  heated  at  87°C 

for  two  hours. 

Preparation  as  per  EPA  method  7470A. 


Flameless  AAS  (CV-AAS) 
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Alternate: 
Laboraton  QC  Samples: 
Performance  Criteria: 


Analysis  as  per  EPA  method  7470A 
Blanks.  Replicates,  In-House  Control  /  CRM. 


Contaminant 

RDL 

M  g  L 

Recover)  Range  (CRM) 

(°o) 

Precision  (Between-Run) 
Control  Range  ("b) 

Mcrcun 

0.1 

90-110 

X  10 

Calculation  of  Performance  Criteria: 


MDL: 
Accuracy: 

Precision: 
Data  Reporting: 

RDL: 
Method  Reference: 


See  section  7.0 

Based  on  certified  value  of  CRM,  such  as  ERA-2,  or  CAEAL 
PEP  samples. 

Based  on  in-house  water  control  or  CRM. 


See  section  6.0 
MOE  -  E3060 
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ANALYTICAL  TEST  GROUP:      METALS 


Matrix: 
Contaminants: 

Cadmium 

Zinc 

Boron 


SAMPLING: 


Container: 

Sample  Volume: 
Field  QC  Samples: 
Preservation: 

Sample  Storage: 
Precautions/Notes: 


ANALYSIS: 


Water 

Chromium 

Barium 

Arsenic 


Cobalt  Copper  Lead  Nickel 

Vanadium        Beryllium        Thallium  Silver 

Antimony        Selenium  Molybdenum 


PET  -  Polyethylene  terephthalate.  Teflon  ®,  polypropylene, 
polyethylene,  polystyrene  or  glass  containers  with  plastic  lids. 
Contact  with  metal  foil  is  not  recommended 

50  mL 

Duplicate  samples 

Preserve  samples  immediately  on  collection  (nitric  acid  to  pH  of  <2); 
Samples  with  particulates  may  be  filtered  prior  to  preservation; 

A  holding  time  of  60  days  for  samples  preserved  to  pH  <2. 

If  boron  analysis  is  required,  glass  containers  should  not  be  used  due 
to  the  potential  for  sample  contamination. 


Method  Principle:        An  aliquot  sample  is  analyzed  using  spectrometric  techniques. 
Sample  Preparation: 

Samples  are  analyzed  directly  by  ICP-MS,  or  GF-AA. 


Recommended: 
Alternate: 


Concentrate  samples  to  a  volume  that  will  meet  RDLs  and 
analyzed  by  AAS,  ICP,  or  DCP; 

Digest  samples  as  per  EPA  methods  3005,  30 1 0,  30 1 5,  and 
3020,  as  required  by  the  associated  analytical  method. 


Instrumental  Analysis: 
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Recommended; 
Alternate: 


Laboratory  QC  Samples: 


ICP-MS 

DCP,  ICP,  or  Flame  AAS  after  sample  concentration:  GF- 
AAS  with  matrix  modifiers;  Flame  AAS  -  hydride  generation. 

EPA6020;  EPA60I0;  EPA7000  series  with  the  appropriate 
sample  preparation.  Must  meet  Performance  Criteria. 

Method  Blanks,  Sample  Replicates,  Matri,\  Matched  In-House 
Control;  SRM;  Calibration  Check 


Method  Performance  Criteria: 


Contaminant 

RDL(|Jg/L) 

Recovery  Range  (  %  ) 

Precision  (Between-Run)  RSD  (%) 

Cadmium 

0.5 

90-  no 

X  10 

Chromium 

5 

90-110 

±  10 

Cobalt 

10 

90-110 

±  10 

Copper 

5 

90-110 

±  10 

Lead 

1 

90-110 

±  10 

Molybdenum 

730 

90-110 

±  10 

Nickel 

10 

90-110 

±  10 

Zinc 

110 

90-110 

±  10 

Barium 

100 

90-  no 

±  10 

Vanadium 

20 

90-110 

±  10 

Beryllium 

0.5 

90-110 

±  10 

Thallium 

0.5 

90-110 

±  10 

Sihcr 

0.5 

90-110 

±  10 

lîoron 

500 

90-110 

±  10 

Arsenic 

2.5 

90-110 

x20 

Antimony 

0.6 

90-  no 

±20 

Selenium 

5 

90-110 

±20 

Calculation  of  Performance  Criteria: 


MDL: 

Accuracy: 

Precision: 
Data  Reporting: 

RDL: 
Method  Reference; 


See  section  7.0 

Based  on  recovery  value  of  SRM  such  as  EnviroMAT 
Drinking  Water  Matrix  EP-H-1 

Based  on  in-house  control  or  CRM  determined  at  >10MDL 


See  section  6.0 
MOE  -  E305 1 
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ANALYTICAL  TEST  GROUP:      Sodium 


Matrix: 
Contaminants: 


Water 
Sodium 


SAMPLING: 


Container: 

Sample  Volume: 
Field  QC  Samples: 
Preservation: 
Sample  Storage: 
Precautions/Notes: 


PET  -  Polyethylene  terephthalate,  Teflon    ,  polypropylene, 
polyethylene,  polystyrene  with  plastic  lids. 

50  mL 

Duplicate  samples 

No  preservatives  added 

A  holding  time  of  30  days  for  samples  stored  at  4  -  8  °C. 


ANALYSIS: 


Method  Principle: 


An  aliquot  of  sample  is  analyzed  directly  using  Atomic  Absorption 
Spectrophotometry. 


Sample  Preparation: 

Recommended: 
Alternate: 


Samples  are  analyzed  directly  by  AAS 

Concentrated  Nitric  /  Hydrochloric  acid  mixture  or 
concentrated  Nitric  Acid  /  Peroxide  heated  for  30  minutes; 

EPA  methods  3005.  30 1 0.  30 1 5,  3020  as  required  by  the 
associated  analytical  method; 

Instrumental  Analysis: 

Recommended:  AAS 

Alternate:  ICP-AES,  ICP-MS;  see  Metals  in  Water; 

Laboratory  QC  Samples: 


Method  Blanks,  Sample  Replicates,  Matrix  Matched  In-House 
Control;  SRM;  Calibration  Check 


Method  Performance  Criteria: 
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Contaminant 

RDL 

mg/L 

Recovery  Range 
(%) 

Precision  Range  (Between-Run) 
RSD  (%) 

Sodium 

2 

90-110 

±  10 

Calculation  of  Performance  Criteria: 


MDL: 

Accuracy: 

Precision: 

Data  Reporting: 
RDL: 

Method  Reference: 


See  section  7.0 

Based  on  recovery  value  of  QC  solutions 

Based  on  QC  solutions  at  >IOMDL 

See  section  6.0 
MOE-E3217 
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ANALYTICAL  TEST  GROUP:      Dibenzo-p-dioxins/Dibenzofurans 


Matrix: 
Contaminants: 


Water 


total  tetrachlorodibenzo-p-dioxins  (T4CDDs) 
total  hexachlorodibenzo-p-dioxins  (H6CDDs) 
total  heptachlorodibenzo-p-dioxins  (H7CDDs) 
octachiorodibenzo-p-dioxin  (OCDD) 
total  tetrachlorodibenzofurans  (T4CDFs) 
total  pentachlorodibenzofurans  (P5CDFs) 
total  hexachlorodibenzofurans  (H6CDFs) 
total  heptachlorodibenzofurans  (H7CDFs) 
octachlorodibenzofuran  (OCDF) 
total  pentachlorodibenzo-p-dioxins  (P5CDDs) 


2,3,7,8-Substituted  Isomers 

2378-T4CDD 

I2378-P5CDD 

I23478-H6CDD 

123678-H6CDD 

123789-H6CDD 

1234678-H7CDD 

2378-T4CDF 

12378-P5CDF 

23478-P5CDF 

123478-H6CDF 

123678-H6CDF 

123789-H6CDF 

234678-H6CDF 

1234678-H7CDF 

1234789-H7CDF 


SAMPLING: 


Container: 

Sample  Volume: 
Preservation: 
Sample  Storage: 


Amber  bottle,  with  Teflon    lined  lid.  Bottle  must  be  solvent  rinsed 
and  baked  before  sampling. 

2  liters 

No  preservatives  added. 

Minimize  exposure  to  light  and  keep  cool  (<  8  °  C). 
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Precautions/Notes: 


ANALYSIS: 


Maximum  Storage  Time:  30  da\  s 


Method  Principle: 


This  analytical  method  is  used  to  determine  the  concentrations  of 
PCDDs.  PCDFs  and  DLPCBs  in  a  variet\  of  matrices  using  isotope 
dilution  with  mass  spectrometric  detection.  The  different  analytical 
processing  techniques  for  each  matrix  t>pe  are  briefly  described 
below. 

All  samples  are  fortified  prior  to  sample  extraction,  digestion  or 
elution  with  known  amounts  of  [''Ci;  -]  isotopically  labeled 
PCDDs/PCDFs  and/or  DLPCBs.  All  PCDDs  PCDFs  and  DLPCBs 
are  quantified  against  these  labeled  standards.  Sample  extracts  are 
cleaned  using  a  2-stage  (silica alumina)  when  PCDDs  PCDFs  only 
are  requested  or  no  interferences  such  as  poh chlorinated  diphenyl 
ethers(PCDPEs)  are  expected  in  the  sample.  If  PCDDs/PCDFs  and 
DLPCBs  are  requested  or  if  a  sample  is  highl_\  contaminated  with 
bulk  interferences,  a  carbon  cleanup  procedure  must  be  incorporated 
(3-stage).  The  instrument  detection  is  common  to  the  analysis  of  all 
matrices. 


Sample  Preparation: 

Recommended: 


Alternate: 


Instrumental  Analysis: 
Recommended: 


Samples  are  liquid/liquid  extracted  with  Pentane,  followed  by 
a  2-stage  chromatographic  clean-up  procedure  to  remove 
potential  chemical  interferences.  Final  extracts  are  anah7:ed 
by  Gas  Chromatograph>-High  Resolution  Mass  Spectrometry, 
(GC-HRMS). 

Samples  containing  particulates  are  e.xtracted  using  C  is  Solid 
Phase  adsorption  disk.  Toluene/Ethanol  is  used  to  extract 
PCDDs  /  PCDFs  and  DLPCBs  from  the  disk  and  particulates. 
This  is  followed  by  a  2-stage  chromatographic  clean-up. 

Extract  with  Methylene  Chloride; 

Extract  samples  with  particulates  using  filter  and  Soxhlet  in 
Methanol  and  DCM  16  hours; 


GC/High  Resolution  MS,  with  confirmation  by  GC-Tandem 
MS  if  necessary. 
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Alternate: 
Laboratory  QC  Samples: 


Equivalent  to  U.S.  EPA  1613.  Environment  Canada  l/RMy'19 
and  CEN-EN  1948  for  PCDD/TCDFs. 

Fortify  each  sample  with  solution  of  1 5.'''  Ci:  -isotopically 
labeled  PCDD  and  PCDF  congeners  and  a  solution  of  12,  '■' 
Ci2-isotopically  labeled  DLPCB  congeners 

Spiked  Procedure  Blank.  Precision  and  Recovery  Sample 


Performance  Criteria: 


Aqueous  '  Drinking  Water  "02 

\\'ith-in  Run  Precision  Drinking  Water  '93 

Contaminant 

(pgL) 

(  %  RSD  ) 

N=9 

K=8 

2378  TCDF 

3.5 

4.3 

12378PCDF 

16 

1.4 

23478PCDF 

4.6 

1.5 

123478  H6CDF 

11 

2.1 

123678  H6CDF 

13 

1.9 

234678  H6CDF 

13 

2.5 

123789  H6CDF 

13 

1.9 

1234678  HpCDF 

6.6 

1.5 

1234789  HpCDF 

11 

2.4 

OCDF 

26 

6.8 

2378  TCDD 

3.8 

5.3 

12378  PCDD 

3.5 

2.4 

123478  HxCDD 

13 

3.9 

123678  HxCDD 

13 

2.5 

123789  HxCDD 

13 

3.3 

123789  HpCDD 

13 

2.6 

OCDD 

15 

4.1 

RDL:    ngTEQ/1  water  =  0.0075 
Calculation  of  Performance  Criteria: 


MDL; 
Precision: 
Data  Reporting: 


See  section  8.0 

Based  on  fortified  solutions 

Report  the  concentrations  of  all  detected  Contaminants  to  two 
significant  figures.  Report  the  total  concentration  of  isomers 
detected  in  each  congener  group  (eg.  total  T4CDD.  etc.)  to  t\\o 
significant  figures,  as  well  indicate  the  total  number  of 
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RDL: 

Method  Reference: 


isomers  detected  within  that  group.  For  non-detected  target 
species  or  congener  groups  with  no  detected  isomers,  report 
the  detection  limit  to  one  significant  figure. 

See  section  6.0 

MOE-E3418 
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ANALYTICAL  TEST  GROUP:      Polycyclic  Aromatic  Hydrocarbons  (PAH) 


Matrix: 
Contaminants: 


Water 

anthracene 

benz[a]anthracene 

benzo[k]fluoranthene 

benzo[a]pyrene 

benzo[ghi]perylene 


pyrene 

chrysene 

benzo[b]  fluoranthene 

dibenz[ah]anthracene 

indeno[  1 ,2,3-cd]pyrene 


SAMPLING: 


Container: 


Sample  Volume: 
Preservation: 

Sample  Storage: 
Precautions/Notes: 


Amber  bottles,  1  litre,  with  Teflon-lined  caps.  Prior  to  sample 
collection,  bottles  are  washed  with  detergent,  rinsed  with  dilute  acetic 
acid,  rinsed  with  hot  tap  water,  rinsed  with  distilled  water  and  baked 
for  4  hours  at  300+/- 5  °C; 
EPA  and/or  industry  standard  bottles  with  proof  not  contaminated; 

800  mL 

Samples  suspected  of  containing  chlorine,  especially  treated  drinking 
water  must  be  preserved  in  the  field  with  sodium  thiosulphate,  (1  mL 
of  25  %  solution)  to  retard  degradation. 

Samples  are  stored  in  the  dark  at  2  °  -  1 0  °  C.  for  up  to  5  weeks. 


ANALYSIS: 


Method  Principle: 

Sample  Preparation: 

Recommended: 


Samples  are  extracted  with  Toluene  using  a  liquid/liquid 
microe.xtraction  technique.  The  extract  is  concentrated  and  analyzed 
by  Gas  Chromatography-Mass  Spectrometry,  (GC-MS). 


Six  deuterated  PAH  internal  standards  are  added  to  800  mL  of 
water  sample  and  the  sample  is  extracted  with  5  mL  Toluene. 
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Alternate: 


Instrumental  Analysis: 
Recommended: 
Alternate: 

Laboratory  QC  Samples: 
Performance  Criteria: 


Extraction  with  DCM  or  Hexane;  Extraction  with  Methylene 

Chloride  as  per  EPA35 1 0,  or  SM64 1 0/6420B; 

As  a  minimum:  addition  of  3  surrogates  and  2  internal 
standards  or  5  standards; 


Gas  Chromatography-Mass  Spectrometry,  (GC-MS). 

Liquid  Chromatography  /  Fluorescence  Detector; 
GC-MS  based  on  EPA625/8270C; 


Blanks,  Replicates,  Spikes,  CRM 


Contaminant 

RDI. 

(Mg/L) 

Between-Run  Precision  Spike  RSD 
(%) 

Recovery  Range  Spikes 
(%) 

Anthracene 

1.2 

5-15 

80-  120 

Pyrene 

4.0 

5-15 

80-  120 

benz[a]anthracene 

O.I 

5-  15 

80-  120 

Chryscne 

0.05 

5-15 

80-  120 

benzo[b)fluoranthene 

0.05 

5-15 

80-120 

benzo[k]tluoranthene 

0.05 

5-  15 

80-  120 

benzo[a]pyrene 

0,01 

5-  15 

80-  120 

indeno[123-cd]pyrene 

0.1 

5-  15 

80-  120 

ciibenz[ah  Janthracene 

0.1 

5-15 

80-  120 

benzo[ghi]perylene 

O.I 

5-15 

80-  120 

Calculation  of  Performance 

MDL: 

Precision: 

Accuracy: 
Data  Reporting: 

RDL: 
Method  Reference: 


Criteria: 
See  section  7.0 

Based  on  spikes,  determined  at  >10MDL 
Based  on  recovery  of  spike  material 

See  section  6.0 
MOE  -  E3399 
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ANALYTICAL  TEST  GROUP:      Acid  /  Base  and  Neutral  Compound 


Matrix:  Water 

Contaminants: 

naphthalene 

phenanthrene 

fluoranthene 

biphenyl,l,l-  bis(2-chloroethyl)ether  dimethylphenol,2,4- 

bis(2-chloroisopropyI)ether     bis(2-ethylhexyl)phthalate      chIorophenol,2- 


acenaphthene 

fluorene 

acenaphthylene 


phenol 

dinitrophenol.2,4- 
methylnaphthalene,2-(*  I  -) 


SAMPLING: 


Container: 
Sample  Volume: 
Preservation: 
Sample  Storage: 

Precautions/Notes: 


Amber  bottles,  1  litre,  with  Teflon-lined  caps. 
200  mL  minimum. 


Refrigerate  at  4  °±3  °  C  to  avoid  bacterial  degradation,  and  store  in  the 
dark  to  avoid  photo-decomposition,  up  to  30  days. 


ANALYSIS: 


Method  Principle: 

Sample  Preparation: 

Recommended: 

Alternate: 


In-situ  acetylation  and  liquid/liquid  extraction  with  dichloromethane. 
Extracts  are  dried  using  sodium  sulphate  and  concentrated.  Analysis 
is  by  Gas  Chromatography-Mass  Spectrometry  operated  in  the 
Selected  Ion  Monitoring,  (SIM)  mode. 


An  aliquot  of  sample  is  extracted  with  sodium  bicarbonate, 
potassium  chloride,  dichloromethane  and  acetic  anhydride, 
then  dried  with  sodium  sulphate  and  concentrated. 

Adjust  for  Neutral,  Base,  Acid,  extract  with  DCM  and 
concentrate; 
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Instrumental  Analysis: 
Recommended: 

Alternate: 
Laboratory  QC  Samples: 
Performance  Criteria: 


Gas  Chromatography-Mass  Spectrometry,  (GC-MS),  in  the 
Selected  Ion  Monitoring,  (SIM)  mode. 

GC-MS  based  on  EPA625/8270C; 

Blanks,  Replicates,  Spikes,  CRM 


Contaminant 

RDL(|ig/L) 

Between-Run  Precision 
Spikes  RSD  (%) 

Recovery  Range  -  Spikes 

(°o) 

Naphthalene*35  ±  20 

2.1 

10-20 

74-116 

Acenaphthylene 

31 

10-20 

77-99 

Acenaphthene 

2 

10-20 

76-  100 

Fluorcne 

28 

10-20 

81  -97 

Phenanthrene 

6.3 

10-20 

88-97 

Iluoranthene 

13 

10-20 

92-98 

Biphenyl.l.l- 

35 

10-20 

76-  101 

bis(2-chloroisopropyl)  ether 

1 

10-20 

73-  107 

Chlorophenol.2- 

1 

10-20 

73-99 

Dinilrophenol,2.4- 

100 

-70 

58-  197 

Phcnol 

420 

10-20 

84-117 

bis(2-chloroeth\l)  ether 

2.5 

10-20 

63  -  134 

bis(2-ethylhe.\yl)  phthalate 

5 

10-20 

91  -  121 

DimethN  lphenol.2.4- 

14 

-30 

44-  143 

Methy  lnaphthalene.2-(  *  1  -  ) 

2.5 

10-20 

76-108 

Dinitroioluenc,2.4- 

2.5 

10-20 

77-96 

Calculation  of  Performance  Criteria: 


MDL: 

Precision: 

Accuracy: 

Data  Reporting: 

RDL: 
Method  Reference: 


See  section  7.0 

Based  on  spikes  determined  at  >5  MDL 

Based  on  recovery  of  spike  material.  Note:  data  is  for  a  given 
method  and  spike;  acceptable  recovery  range  is  50-150  %. 

See  section  6.0 
MOE  -  E3265 


66 


Anahtical  Methods.  QA  and  QC 


ANALYTICAL  TEST  GROUP:      Polychlorinated  Biphenyls,  (PCBs),Organochlorines. 

(OCs)  Chlorobenzenes  (CBs) 


Matrix:  Water 

Contaminants: 

Contaminant  [Synonym] 

polychlorinated  biphenyls.  total 

DDT 

DDD 

DDE 

Methoxychlor  [DMDT] 

Heptachlor 

Heptachlor  epoxide 

Aldrin 


Contaminant  [Synonym] 

Endosulfan  [Thiodan  sulphate] 

Dieldrin 

Endrin 

hexachlorobutadiene 

hexachlorobenzene 

hexachloroethane 

Chlordane 

1 .2,4-trichlorobenzene 


Y  -hexachlorocyclohexane  [Y  -BHC.  Lindane] 


SAMPLING: 


Container: 


Sample  Volume: 
Preservation: 
Sample  Storage: 

Precautions/Notes: 


Amber  bottles,  1  litre,  with  Teflon  ^'^'-lined  caps.    Prior  to  sample 
collection,  bottles  are  washed  with  detergent,  rinsed  with  dilute  acetic 
acid,  rinsed  with  hot  tap  water,  rinsed  with  distilled  water  and  baked 
for  4  hours  at  300+/- 5 °C 
EPA  and/or  industry  standard  bottles  with  proof  not  contaminated; 

800  mL 


Samples  are  stored  in  the  dark  at  2  °  -10  °  C.  Samples  can  be  stored  for 
up  to  42  days. 


ANALYSIS: 
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Method  Principle: 

Sample  Preparation: 

Recommended: 

Alternate: 


Samples  are  extracted  with  5  mL  Hexane,  concentrated,  reconstituted 
in  Toluene,  and  analyzed  by  Gas  Chromatography  /  Mass 
Spectrometry,  (GC/MS) 


Instrumental  Analysis: 
Recommended: 
Alternate: 

Laboratory  QC  Samples: 
Performance  Criteria: 


800  mL  of  sample  is  extracted  for  90  minutes  with  5  mL  of 
Hexane.  The  Hexane  is  removed.  Toluene,  (0.5mL)  added  and 
evaporated  to  0.5  mL. 

Extraction  with  DCM; 

Various  combinations  of  amounts  of  solvent  and  time  of 
extraction  are  acceptable  as  long  as  the  Performance  Criteria 
are  met  or  exceeded. 

Extraction  with  Methylene  Chloride  /  Hexane  as  per 
EPA3510,508; 


Gas  Chromatograph,  Mass  Spectrometry  (GC/MS). 

GC-ECD  as  per  EPA8080/808 1  ; 
GC-ECD  as  per  EPA600/4-88-039; 

Blanks,  Replicates,  Spikes 


Contaminant 

RDL 

(Mg/L) 

Between-Run  Precision 
RSD  (%) 

Spike  Recovery 
(%) 

Mexachloroethane 

0.25 

15-35 

70-115 

1 .2.4-trichlorobenzene 

7 

15-35 

70-115 

Hexachlorobutadienc 

0.045 

15-35 

70-115 

Hexachiorobenzene 

0.062 

15-35 

70-115 

Heptachlor** 

0.005 

15-35 

70-115 

Aldrin** 

0.005 

15-35 

70-115 

llcxachlorocyclohexane.  y 

0.08 

15-35 

70-115 

Chlordane  (total) 

0.03 

15-35 

70-115 

DD  r  (  +  metabolites  ) 

0.085 

15-35 

70-115 

ODD 

0.60 

15-35 

70-115 

DDH 

2.0 

15-35 

70-115 

Methox>chlor 

0.03 

15-35 

70-115 

Heptachlor  epoxide 

0.3 

15-35 

70-115 

EndosuH'an  (  total  ) 

0.06 

15-35 

70-115 
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Contaminant 

RDL 

(Mg/L) 

Between-Run  Precision 
RSD(%) 

Spil<e  Recovery 
(%) 

Dieldrin 

0.01 

15-35 

70-115 

Endrin 

0.025 

15  -35 

70-115 

PCB  (total) 

0.1 

15-35 

70-115 

Calculation  of  Performance  Criteria: 


MDL: 

Precision: 

Accuracy: 

Data  Reporting: 
RDL: 

Method  Reference: 


See  section  7.0 

Based  on  spikes  determined  at  >5  MDL. 

Based  on  recovery  of  spiking  material. 

See  section  6.0 
MOE  -  E3400 
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ANALYTICAL  TEST  GROUP:      Volatile  Organic  Compounds 


Matrix: 
Contaminants: 


Water 

Dichloromethane 

Dibromochloromethane 

c- 1 ,2-dichloroethene 

t-1.2-dichloroethene 

1,1-dichloroethane 

1,2-dichloroethane 

Chloroform 

1,1,1  -trichioroethane 

Benzene 

Carbon  tetrachloride 

Bromodichloromethane 

Trichloroethene 

Toluene 

1,1,2-trichloroethane 

Tetrachloroethene 

Vinyl  Chloride 


1 .2-dichioropropane 
1 .3-dichloropropene 
ethylene  dibromide 
Chlorobenzene 
Ethylbenzene 
Bromoform 
styrene 

xylene  (  total  ) 
1.3-dichlorobenzene 
1 .4-dichlorobenzene 
1 ,2-dichlorobenzene 
Bromomethane 
1.1-dichloroethene 
1,1.1 ,2-tetrachloroethane 
1 , 1 ,2,2-tetrachloroethane 
MethN  1  Tert  But\  1  Ether 


SAMPLING: 


Container: 
Sample  Volume: 
Preservation: 
Sample  Storage: 


Clear  or  amber  glass  w  ith  airtight  septa  type  cap 

Minimum  of  2.  43  mL  volumes 

No  preservatives  added.  Use  NaHS04  if  residual  Chlorine  is  present; 

Samples  should  be  analyzed  as  soon  as  possible  after  collection.  If 
the  sample  must  be  stored,  it  should  be  refrigerated  at  <10°C  and 
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Precautions/Notes: 


ANALYSIS: 


analyzed  within  14  days  of  collection. 


Method  Principle: 

Sample  Preparation: 

Recommended: 


Alternate: 
Instrumental  Analysis: 
Recommended: 

Alternate: 
Laboratory  QC  Samples: 
Performance  Criteria: 


Samples  are  screened  for  VOC's  by  headspace  GC  with  FID  and 
ECD.  Samples  are  then  analyzed  by  Purge  and  Trap  GC/MS  or 
Headspace  GC/MS 


Samples  are  analyzed  directly.  Any  dilutions  are  made  with 
"Volatile  Water". 


Screening  by  Gas  Chromatography,  with  Flame  Ionization 
Detector  (FID)  and  Electron  Capture  Detector  (ECD).  Final 
analysis  by  Purge  and  Trap  GC/MS  or  Headspace  GC/MS. 

P«&T,  GC-MS  based  on  EPA8260;  or  GC-PID 

Blanks,  Replicates,  Spikes 


Contaminant 

RDL  (|Jg/L) 

Between-Run  Precision  (%  RSD) 

Std.  Recovery  (%) 

Dichloromethane 

5 

5-25 

70-  130 

t-1.2-dichlcrocthenc 

10 

5-25 

70-  130 

c-1.2-dichloroethcne 

7 

5-25 

70-  130 

l.l-dichloroethane 

7 

5-25 

70-  130 

1.2-dichioroethane 

0.5 

5  -  25 

70-  130 

Chloroform 

0.5 

5  -  25 

70-  130 

l.l.l-trichloroethane 

20 

5  -  25 

70-  130 

Benzene 

0.5 

5  -  25 

70-  130 

Carbon  tetrachloride 

0.5 

5-25 

70-  130 

Trichloroethene 

5 

5-25 

70-  130 

Bromodichloromethane 

0.5 

5-25 

70-  130 

Toluene 

2.4 

5-25 

70-130 

1.1.2-trichloroethane 

0.5 

5-25 

70-  130 

Dibromochloromethanc 

0.5 

5-25 

70-  130 
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Contaminant 

Rr)l.(Mg/L) 

Between-Run  Precision  (%  RSD) 

Std.  Reco\cr>  (%) 

Tetrachioroethcnc- 

3 

5-25 

70-  130 

Chlorohen/cnc 

3 

5-25 

70-  130 

l{th>  Ibenzcne 

1.2 

5-25 

70-  130 

1 .2-dichloropropane 

0.5 

5-25 

70-  130 

1 .3-dichloropropene 

0.5 

5-25 

70-  130 

ethylene  dibromide 

0.5 

5-25 

70-  130 

Styrene 

10 

5-25 

70-  130 

xylene  (  total  ) 

150 

5-25 

70-  130 

Bromoform 

0.5 

5-25 

70-  130 

1.3-dichlorobenzene 

63 

5-25 

70-  130 

1.4-dichlorobenzene 

0.5 

5-25 

70-  130 

1 ,2-dichlorobenzenc 

0.5 

5-25 

70-  130 

Bromomethane 

0.5 

5-25 

70-  130 

1.1-dichloroethene 

0.5 

5-25 

70-  130 

1.1,1 .2-tetrachloroethane 

0.5 

5-25 

70-  130 

1 . 1 ,2. 2-tetrachloroethane 

0.5 

5-25 

70-  130 

methyl  tert  butyl  ether 

70 

5-25 

70-  130 

vinyl  chloride 

0.2 

5-25 

70-  130 

Calculation  of  Performance 
MDL: 
Precision: 
Accuracy: 

Data  Reporting: 

RDL: 
Method  Reference: 


Criteria: 

See  section  7.0 

Based  on  low  level  standards  determined  at  >5  MDL 

Based  on  recovery  of  external  source  standard  such  as 
502/524. 

See  section  6.0 
MOE-E3132;MOEE3144 


EPA 
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ANALYTICAL  TEST  GROLP:      Petroleum  Hydrocarbons 


Maïnbc 


Water 

Fî  (Ce to Cirj),  F2  (Caa  to Cje),  F3  (C]6  to  C34),  F4  fC..  to  C5  ).  F4g 
(gravimetric) 


SAMPLING: 
C      ; 


A  "  -■:  ■  .  i  ;    :  :  '  :i  -  ;-.  ]  litre,  with  an  airtight  Teflon  cap  for 
e:'.i:awiâ.Djt  rarjgt.  C  •.  10  C50  and  one  40  mL  EPA  Volatile  bottle  for 
the  C:-to  C;r,  range. 


Ç,., . 


■* .      • .  : ".alTves added. 

-        rsintbeCetoCiofra-     '     -  e  samples  should  be 
ajiaj;.ifcc  ■    .'  -  -  ■  "  :  jrs  of  sample  rti-tipi  or  a  maximum  of  7  da\'s 
-%-_  ,j^.  ._  _     __-    -,    For  the  Cio  to  Cso  fractions,  again  holding 
:  -  .     -    _  -  -  :  --  — izedL.  It  is  recommended  samples  should  be 
fcsamz  '     i'i-  "-  '-'.  14  da>s  of  sample  receipt  and  extracts  held  no 


I:  IS  ' 


-  ;sd  that  the  results  of  the  PHC  analysis  include  eitho- 
Hs.  If  the  .  ' .  -"tration  of  BTEX  or  P.AHs  are  of  a 
'  to  signr" .'.r\     ..oange  the  PHC  value,  then  these 
- .  :  :  .  '  -  ;ned  and  subtracted  from  the  PHC  value. 


ANALYSIS: 


.  ~w  .   'te  .    W.J  W^- 


of  ra  c 


•     ;  ;-  samples,  analysis  of  PHCs  should 

ihic  Ci-  i  ;  i-  7    -  -  :i]  of  Ministers  of  the 
MethC'i  ::;  ir.i  liTiada-wide  Standard  for 
'  'v^'S-PHC  I  in  Soil  -  Tier  1  Method".  Extraction  should 
__  ;     .^  :  :  :■;.:    -      "an  800mL  sample  with  50mL  of 
-.  -  -     -  "■•■::--"■  =~  and  "performance" 

:.._:..  ;-..._;.  .  .     .    _    ^     ":  :       wed  and  criteria  for  all 
;.3tisfied. 
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Method  Principle: 


Fraction  Fl  is  determined  by  purging  a  volume  of  a  water  sample, 
then  anahzing  b>  gas  chromatographj  with  a  flame  ionization 
detector. 

Fractions  F2,  F3  and  F4  are  determined  by  extracting  an  800  mL 
sample  twice  with  50mL  of  hexane  b\  liquid/liquid  extraction  (e.g. 
tumble),  then  anahzing  by  gas  chromatograph>  with  a  flame 
ionization  detector. 


Sample  Preparation: 

Recommended: 


Instrumental  .-Xnalysis: 
Recommended: 


For  Fl,  a  volume  of  water  sample  is  purged  before  analysis. 

For  F2.  F3,  F4.  an  800  mL  sample  is  e.xtracted  twice  with 
50mL  of  he.xane  b)  liquid  liquid  extraction  (e.g.  tumble). 
The  solvent  recovered  from  the  extracted  sample  is  dried 
using  sodium  sulphate  and  treated  either  in  situ  or  by 
column  chromatography  \\  ith  silica  gel  to  remove  polar 
material  (50:50  dichloromethane:he.xane). 


For  Fl.the  sample  is  anahzed  by  gas  chromatograph)  with  a 
100%  poly(dimethylsiloxane)  (DB-1  or  equivalent)  column 
and  a  flame  ionization  detector.  All  area  counts  are  integrated 
from  the  beginning  of  the  nC6  peak  to  the  apex  of  the  nClO 
peak  to  give  F 1 .  Standards  containing  nC6.  nC  1 0  and  toluene 
are  run.  Toluene  is  used  as  a  calibration  standard.  The  nC6 
and  nClO  response  factors  must  be  within  30%  of  the 
response  factor  for  toluene 

For  F2,  F3.  F4  the  sample  is  anahzed  by  gas  chromatography 
with  a  100%  poly(dimeth\lsiIoxane)  column  and  a  flame 
ionization  detector  in  the  following  three  ranges. 

F2  result,  CIO  to  C16  hydrocarbons,  is  determined  by 
integration  of  all  area  counts  from  the  apex  of  the  nClO 
peak  to  the  apex  of  the  nC16  peak.  The  average 
response  factor  for  nC  1 0.  nC  1 6  and  nC34  hydrocarbons 
is  used  for  primary  calibration. 

•  F3  result,  C16  to  C34  hydrocarbons,  is  determined  by 
integration  of  all  area  counts  from  the  apex  of  the  nC16 
peak  to  the  apex  of  the  nC34  peak.  The  average 
response  factor  for  nC  1 0,  nCl 6  and  nC34  h\ drocarbons 
is  used  for  primary  calibration 

•  F4  result,  C34  to  C50  hydrocarbons,  is  determined  by 
integration  of  all  area  counts  from  the  apex  of  the  nC34 
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Laboratory  QC  Samples: 
Performance  Criteria: 


peak  to  the  apex  of  the  nC50  peak.  The  average 
response  factor  for  nClO,  nC16  and  nC34  hydrocarbons 
is  used  for  primary  calibration.  The  GC  response  factor 
of  the  nC50  must  be  within  30%  of  the  average 
response  factor  of  the  nClO,  nC16  and  nC34 
hydrocarbons.  This  result  gives  fraction  F4  provided 
that  the  chromatogram  descends  to  baseline  by  the 
retention  time  of  nC50. 

•     F4g  result,  gravimetric  analysis,  must  be  determined  if 
the  baseline  is  not  returned  in  F4  at  or  before  C50.  An 
800mL  sample  is  extracted  twice  with  50mL  hexane. 
The  solvent  is  evaporated  and  the  weight  of  residue 
determined.  If  the  result  is  less  than  50%  of  the  criteria 
for  the  proposed  use,  stop  the  analysis  and  report  this 
result.  If  the  result  is  higher  than  50%  of  the  criteria,  the 
sample  can  then  be  reconstituted  in  50:50 
dichloromethane:hexane.  treated  with  silica  gel  one 
time  only,  re-evaporated  and  the  weight  of  residue 
determined.  Both  the  F4  (GC)  result  and  the  F4g 
(gravimetric)  result  are  reported  but  the  greater  result  is 
reported  as  Fraction  F4. 

Blanks,  Replicates 


Parameter 

RDL 

(Hg/L) 

Reco\ery 

Within-Run  Precision 
(%RSD) 

Fl  (C6-C10) 

100 

Method  under 
de\'elopment 

Method  under  development 

F2(>C10-C16) 

100 

114 

7 

F3(>CI6-C34) 

500 

115 

5 

F4  (>C34) 

500 

115 

5 

F4g 

500 

81 

8 

Calculation  of  Performance  Criteria: 

MDL:  See  section  7.0 

Precision:  Based  on  within  run  replicate  samples 

Data  Reporting: 

RDL:  See  section  6.0 

Method  Reference:  E3421 
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ANALYTICAL  TEST  GROUP:      Chlorophenols 


Matrix: 
Contaminants: 


Water 

Pentachlorophenoi 
2,4-dichlorophenol 
2,4,5-triciilorophenol 
2,4,6-triclilorophenol 


SAMPLING: 


Container: 


Sample  Volume: 
Preservation: 
Sample  Storage: 

Precautions/Notes: 


Samples  are  collected  in  1  L,  brown,  glass  bottles  with 
Teflon^Mlined  caps.  Prior  to  the  sample  collection,  bottles  are 
washed  with  detergent,  rinsed  with  dilute  acetic  acid,  rinsed  with  hot 
tap  water,  rinsed  with  distilled  water,  and  baked  tor  four  hours  at 
approximately  300  °C. 

EPA  and/or  industry  standard  bottles  with  proof  not  contaminated; 
200  mL 


Sample  are  stored  at  2  -10° C  in  the  dark.  Samples  can  be  kept  for  up 
to  50  days. 


ANALYSIS: 


Method  Principle: 

Sample  Preparation: 

Recommended: 


Acidified  samples  are  passed  through  pre-conditioned  C  i8  solid  phase 
extraction  cartridges.  The  cartridges  are  extracted  and  analyzed  by 
GC/MS 


Samples  are  acidified  to  pH<2,  passed  through  pre- 
conditioned C  ix  SPE  cartridges,  dried,  and  eluted  with 
solvent.  Eluate  is  treated  with  diazomethane,  evaporated,  and 
diluted  to  1.0  mL  with  solvent. 
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Alternate: 

Instrumental  Analysis: 
Recommended: 

Alternate: 

Laboratory  QC  Samples: 
Performance  Criteria: 


Extract  \\  ith  DCM  and  concentrate: 

Extract  with  Methylene  Chloride,  exchange  with  ethyl  ether 
treat  with  diazomethane  as  per  SM6410.  6420B; 


Extract  is  analyzed  by  GC-MS.  CP"s  and  PA's  are  quantified 
as  their  corresponding  methyl  esters  and  anisoles. 

GC-ECD: 

GC-MS  based  on  EPA625/8270C; 

Blanks.  Replicates.  Spikes 


Contaminant 

RDL(|JgL) 

Between-run  Precision 
RSDt%) 

Reco\er> 

(%) 

Pentachlorophenol 

6 

10-20 

65-95 

2.4-dichlorophenol 

10 

10-20 

65-95 

2.4.5-trichlorophenol 

20 

10-20 

65-95 

2.4.6-trichlorophenol 

0.1 

10-20 

65-95 

Calculation  of  Performance  Criteria: 


MDL: 

Precision: 
Accuracy: 

Data  Reporting: 
RDL: 

Method  Reference: 


See  section  7.0 

Based  on  low  level  spikes  determined  at  >10MDL 

Based  on  recovery  of  spiking  material. 

See  section  6.0 
MOE-E3119 
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APPENDIX  B:  Soil,  Sediment  and  Water  Standards  and  RDLs 


Full  Depth  Generic  Site  Condition  Standards  in  a  Potable  Ground  Water  Condition  and  Coarse  Textured  Soils 
{soil  standard  for  inorganics  in  this  table  apply  only  where  soil  pH  is  5  0  to  9,0  ) 

Soil  Standards 
(other  than  sediment)  (pg/g) 

Potable  Ground  Water 
Standards  (pg/L) 

Sediment  Standards 

(tjg'g) 

Contaminant 

Agricultural  or 

Other  Property 

Use 

Required 
RDL 

All  Types  of 

Property 

Use 

Required  RDL 

All  Types 

of  Property 

Use 

Required 
RDL 

ACENAPHTHENE 

15 

1.5 

20 

20 

NA/ 

ACENAPHTHYLENE 

100 

10 

310 

31 

N/V 

ACETONE 

3.5 

N/D 

3000 

N/D 

NA/ 

ALDRIN 

0.05 

0005 

0  01 

0-005 

0-002 

0  005' 

ANTHRACENE 

28 

2.8 

12 

1  2 

022 

0  02 

ANTIMONY 

13 

1.3 

6.0 

060 

NA/ 

ARSENIC 

20 

2 

25 

25 

6 

1 

BARIUM 

750 

75 

1000 

100 

NA/ 

BENZENE 

0.24 

0.05 

50 

05 

N/V 

BENZO(a)ANTHRACENE 

66 

0.66 

0.2 

01 

0-32 

0.03 

BENZO(a)PYRENE 

1.2 

0.12 

001 

001 

0-37 

004 

BENZO(b)FLUORANTriENE 

12 

1-2 

02 

0  05 

N,V 

BENZO(g.h,i)PERYLENE 

40 

4 

02 

0  10 

0  17 

0  02 

BENZO(k)FLUORANTHENE 

12 

1.2 

0.2 

005 

0-24 

002 

BERYLLIUM 

1.2 

19' 

40 

05 

N/V 

BIPHENYL,  1,1- 

089 

N/D 

350 

35 

NA/ 

BIS(2-CHL0R0ETHYL)ETHER 

0.66 

N/D 

44 

25 

NA/ 

BIS(2-CHL0R0IS0PR0PYL)ETHER 

0.66 

N/D 

22 

10 

N/V 

BIS(2-EHYLHEXYL)PHTHALATE 

100 

N/D 

6.0 

50 

N/V 

BORON  (AVAILABLE) 

1.5  • 

0.15 

5000 

500 

NA/ 

BROMODICHLOROMETHANE 

0.12 

0.05 

5.0 

0.50 

NA/ 

BROMOFORM 

0.11 

0.05 

50 

050 

NA/ 

BROMOMETHANE 

0.061 

N/D 

3.7 

05 

NA/ 

CADMIUM 

3-0 

1 

50 

05 

0.6 

1 

CARBON  TETRACHLORIDE 

0.10 

0-05 

5.0 

0-5 

N/V 

CHLORDANE 

029 

0-029 

0.04 

0-03 

0007 

0.01' 

CHLOROANILINE.  p- 

1-3 

N/D 

28 

N/D 

NA/ 

CHLOROBENZENE 

24 

024 

30 

3-0 

NA/ 

CHLOROFORM 

013 

0-05 

50 

0  50 

NA/ 

CHLOROPHENOL,  2- 

0.1 

N/D 

0-3 

03 

NA/ 

CHROMIUM   (TOTAL) 

750 

75 

50 

50 

26 

5 

CHROMIUM  (VI) 

8.0 

(2-0)  N/D 

50 

10 

NA/ 

CHRYSENE 

12 

1-2 

05 

0  05 

034 

0  03  II 

COBALT 

40 

4 

100 

10 

50b 

4 

COPPER 

150 

15 

23 

5 

16 

5 
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Full  Depth  Generic  Site  Condition  Standards  in  a  Potable  Ground  Water  Condition  and  Coarse  Textured  Soils 
(soil  standard  for  inorganics  in  this  table  apply  only  where  soil  pH  is  5.0  to  9,0  ) 

Soil  Standards 
(other  than  sediment)  (pg/g) 

Potable  Ground  Water 
Standards  (pg/L) 

Sediment  Standards 

(Mg/g) 

Contaminant 

Agricultural  or 

Other  Property 

Use 

Required 
RDL 

All  Types  of 

Property 

Use 

Required  RDL 

Ail  Types 

of  Property 

Use 

Required 
RDL 

CYANIDE  (FREE) 

100 

10 

52 

20 

0,1b 

0,05 

DIBENZO(a,h)ANTHRACENE 

1.2 

0.12 

0,2 

0.1 

0,06 

0,01 

DIBROIVIOCHLOROMETHANE 

0,09 

0,05 

5,0 

0.50 

N/V 

DICHLOROBENZENE,  1,2-(o-DCB) 

0,88 

0-088 

3,0 

05 

NA/ 

DICHLOROBENZENE,  1,3-(m-DCB) 

30 

3 

630 

63 

NA/ 

DICHLOROBENZENE.  1.4-(p-DCB) 

0,32 

0,05 

1,0 

0.5 

NA/ 

DICHLOROBENZIDINE,  3,3'- 

1,3 

N/D 

83 

N/D 

NA/ 

DDD 

22 

0,22 

6,0 

0-60 

0,008 

0,025 

DDE 

1.6 

0,16 

20 

2.0 

0005 

0,005 

DDT  (  total  ) 

1.6 

0,16 

0,05 

0.05 

0  007 

0,025' 

DICHLOROETHANE,  1,1- 

3 

0,3 

70 

7.0 

NA/ 

DICHLOROETHANE.  1.2- 

0022 

N/D 

50 

0.5 

NA/ 

DICHLOROETHYLENE,  1,1- 

0.0024 

N/D 

0,66 

05 

NA/ 

DICHLOROETHYLENE,  CIS-1,2- 

23 

0.23 

70 

7.0 

NA/ 

DICHLOROETHYLENE,  TRANS-1,2- 

4  1 

0,41 

100 

10 

NA/ 

DICHLOROPHENOL,  2,4- 

0.3 

N/D 

0,3 

0.3 

NA/ 

DICHLOROPROPANE,  1,2- 

0.019 

N/D 

5,0 

0.50 

NA/ 

DICHLOROPROPENE,  1,3- 

0.0066 

N/D 

14 

05 

NA/ 

DIELDRIN 

0.05 

0.01 

0,02 

0-01 

0,002 

0,01" 

DIETHYL  PHTHALATE 

0.71 

N/D 

30 

N/D 

NA/ 

DIMETHYL  PHTHAL7\TE 

0,7 

N/D 

30 

N/D 

NA/ 

DIMETHYLPHENOL,  2,4- 

0,94 

N/D 

140 

14 

NA/ 

DINITROPHENOL,  2,4- 

0,2 

N/D 

42 

100' 

NA/ 

DINITROTOLUENE,  2,4- 

0,66 

N/D 

0.5 

05 

NA/ 

DIOXIN/FURAN  (ng  TEQ/g  soil)  /  (ng  TEQ/L  water) 

0,01 

0,005 

0015 

0  0075 

NA/ 

ENDOSULFAN  (Total) 

018 

0,06 

0  35 

0-06 

NA/ 

ENDRIN 

0,05 

0,025 

005 

0-025 

0003 

0  025" 

ETHYLBENZENE 

028 

0,05 

24 

1,2 

N/V 

ETHYLENE  DIBROMIDE 

0,0056 

N/D 

1.0 

05 

NA/ 

FLUORANTHENE 

40 

4 

130 

13 

0,75 

0,08 

FLUORENE 

340 

34 

280 

28 

0-19 

0.02 

HEPTACHLOR 

0,084 

0,0084 

0.04 

0005 

NA/ 

HEPTACHLOR  EPOXIDE 

0,06 

0  006 

30 

030 

0-005C 

0.005 

HEXACHLOROBENZENE 

0,46 

0,046 

062 

0  062 

0-02 

0.005 

HEXACHLOROBUTADIENE 

0,38 

0038 

0.45 

0,045 

NA/ 

HEXACHLOROCYCLOHEXANE,  GAMMA 

0,41 

0,041 

0.8 

0,08 

NA/ 

HEXACHLOROETHANE 

3,8 

0,38 

2  5 

025 

N/V 

INDENO(1,2,3-cd)PYRENE 

12 

1.2 

0.2 

01 

0,2 

0.02 
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Full  Depth  Generic  Site  Condition  Standards  in  a  Potable  Ground  Water  Condition  and  Coarse  Textured  Soils 

(soil  standard  for  inorganics  in  this  table  apply  only  where  soil  pH  is  5  0  to  9.0  ) 

Soil  Standards 
(other  than  sediment)  (pg/g) 

Potable  Ground  Water 
Standards  (pg/L) 

Sediment  Standards 

(pg/g)            1 

Contaminant 

Agricultural  or 

Other  Property 

Use 

Required 
RDL 

All  Types  of 

Property 

Use 

Required  RDL 

All  Types 

of  Property 

Use 

Required 
RDL 

LEAD 

200 

20 

10 

10 

31 

10 

MERCURY 

10 

1 

0.12 

0.1 

0.2 

005 

METHOXYCHLOR 

40 

0.4 

03 

003 

NA/ 

METHYL  ETHYL  KETONE 

027 

N/D 

350 

N/D 

NA/ 

METHYL  ISOBUTYL  KETONE 

0.48 

N/D 

350 

N/D 

N/V 

METHYL  MERCURY 

6  8" 

N/D 

0  12 

N/D 

N/V 

METHYL  TERT  BUTYL  ETHER 

5.7 

N/D 

700 

N/D 

N/V 

METHYLENE  CHLORIDE 

1,1 

0.11 

50 

5.0 

NA/ 

METHYLNAPHTHALENE.  2-(*1-) 

1,2 

N/D 

10 

2.5 

NA/ 

MOLYBDENUM 

50 

25 

7300 

730 

NA/ 

NAPHTHALENE 

46 

0.46 

21 

2.1 

NA/ 

NICKEL 

150 

15 

100 

10 

16 

2.5 

PENTACHLOROPHENOL 

5.0 

(0.5)  N/D 

30 

60 

NA/ 

PETROLEUM  HYDROCARBON  F1 

30 

10 

1000" 

100 

NA/ 

PETROLEUM  HYDROCARBON  F2 

150 

10 

1000" 

100 

NA/ 

PETROLEUM  HYDROCARBON  F3 

400 

50 

1000" 

500 

N/V 

PETROLEUM  HYDROCARBON  F4 

2800 

50 

1000" 

500 

N/V 

PHENANTHRENE 

40 

4 

63 

6,3 

0.56 

0-05 

PHENOL 

40 

N/D 

4200 

420 

NA/ 

POLYCHLORINATED  BIPHENYLS 

05 

01 

02 

01 

0.07 

0,1' 

PYRENE 

250 

25 

40 

4.0 

0.49 

005 

SELENIUM 

2.0 

1 

10 

5.0 

N/V 

SILVER 

20 

2 

12 

05 

05b 

05 

STYRENE 

1.2 

N/D 

100 

10 

NA/ 

TETRACHLOROETHANE.  1,1.1,2- 

0019 

N/D 

50 

050 

N/V 

TETRACHLOROETHANE,  1,1,2,2- 

0.01 

N/D 

10 

0-5 

NA/ 

TETRACHLOROETHYLENE 

0  45 

0.05 

50 

3.0 

NA' 



THALLIUM 

4  1 

(1.0)  N/D 

2.0 

05 

NA/ 

TOLUENE 

2  1 

0.21 

24 

2.4 

NA/ 

TRICHLOROBENZENE,  1,2,4- 

30 

3 

70 

70 

NA/ 

TRICHLOROETHANE,  1,1,1- 

26 

26 

200 

20 

NA/ 

TRICHLOROETHANE,  1,1,2- 

0.28 

005 

5.0 

050 

N/V 

TRICHLOROETHYLENE 

1.1 

0.11 

50 

5.0 

NA/ 

TRICHLOROPHENOL,  2,4,5- 

3.2 

(0.3)  N/D 

200 

20 

NA/ 

TRICHLOROPHENOL  2,4.6- 

0.66 

(0.1)  N/D 

20 

0.1 

NA' 

VANADIUM 

200 

20 

200 

20 

NA/ 

VINYL  CHLORIDE 

0  003 

N/D 

05 

02 

NA/ 

XYLENES  (  Total  ) 

25 

25 

300 

150 

N/V 
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Full  Depth  Generic  Site  Condition  Standards  in  a  Potable  Ground  Water  Condition  and  Coarse  Textured  Soils 

(soil  standard  for  inorganics  in  this  table  apply  only  where  soil  pH  is  5.0  to  90  ) 

Soil  Standards 
(other  than  sediment)  (pg/g) 

Potable  Ground  Water 
Standards  (tjg/L) 

Sediment  Standards 

(pg/g) 

Contaminant 

Agncultural  or 

Other  Property 

Use 

Required 
RDL 

All  Types  of 

Property 

Use 

Required  RDt 

All  Types 

of  Property 

Use 

Required 
RDL 

ZINC 

600 

60 

1100 

110 

120 

25 

ELECTRICAL  CONDUCTIVITY  (mS/cm) 

0.7 

0,07 

N/A 

0.005 

N/A 

CHLORIDE 

NA/ 

25 

250  (mg/L) 

25  (mg/L) 

N/V 

NITRATE 

NA/ 

N/D 

10(mg/L) 

(1.0  mg/L)  N/D 

NA/ 

NITRITE 

NN 

N/D 

1.0  (mg/L) 

0.1(mg/L) 

NA/ 

SODIUM  ADSORPTION  RATIO  (SAR) 

5 

(0.5)  N/D 

N/A 

N/D 

N/A 

SODIUM 

NA/ 

25 

200  (mg/L) 

2  (mg/L) 

NA/ 

N/A  =  Not  Applicable,  not  required  for  Potable  Water  or  Sediment  Standards 
N/V  =  No  Value  listed  for  Standard 

N/D  =  Not  Developed  at  LSB  -  MOE.  RDL's  that  are  provided  are  attainable  b\  existing  technologies 

*•:     no  non-aqueous  phase  liquid  detected,  sum  of  Fl  +  F2  cannot  exceed  1000  ng/L.  sum  of  F3  +  F4  cannot  exceed  1000  ng/L 
#:       RDL  provided  is  the  MOE/LSB  MDL  and  is  higher  than  the  Standard.  See  section  6  for  further  details. 
+:     Boron  soil  criterion  based  on  Hot  Water  Extract. 

++:    Analysis  for  methyl  mercurv'  is  only  required  when  the  total  mercury  criterion  is  exceeded 

(•1-)  2-methyl  Naphthalene  soil  criterion  is  applicable  to  1 -methyl  naphthalene  «ith  the  provision  that  if  both  are  detected  in  the  soil,  the  sum  of 
the  two  concentrations  cannot  exceed  the  soil  criterion 
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